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The s t u d y  i n v e s t i g a t e d  t h e  « b e n e f i t » '  a s p e c t s  o f  t h e  
c o s t - b e n e f i t  a p p r o a c h  t o  r e a l  e s t a t e  p r o j e c t  s e l e c t i o n  mo­
d e l s .  T h ree  main o b j e c t i v e s  i n c l u d e d  (1) c o m p a r in g  th e  r e ­
l a t i v e  p e r fo rm a n c e  b e tw e e n  commonly u s e d ,  s i m p l i s t i c  models  
and  t h e  more s o p h i s t i c a t e d  d i s c o u n t e d  c a s h  f lo w  (DCF) mo­
d e l s ;  (2) com par ing  s i m p l e  and DCF m ode ls  t o  a s o p h i s t i c a t e d  
m e t r i c  o r  bench mark model ;  and  (3) s p e c i f y i n g  a s i m p l i f i e d  
v e r s i o n  o f  t h e  m e t r i c  model and co m p ar in g  i t  t o  t h e  bench 
m ark .  The m e t r i c  model  i s  a r i s k - a d j u s t e d  n e t  p r e s e n t  v a l u e  
model t h a t  d i s c o u n t s  e a c h  p r o j e c t ' s  c a s h  f l o w s  a t  a r a t e  
c o n c o m i t a n t  w i th  i t s  e x p e c t e d  r i s k  l e v e l .
Data  from t h i r t y - f o u r  a c t u a l  i n v e s t m e n t  p r o j e c t s ,  r a n g i n g  
i n  s i z e  from $90 ,000  t o  $100 m i l l i o n ,  was o b t a i n e d  th ro u g h  
p e r s o n a l  i n t e r v i e w s .  R i s k  was e s t i m a t e d  b y  a s i m u l a t i o n  mo­
d e l  which r e q u i r e d  p r o b a b i l i t y  d i s t r i b u t i o n s  f o r  v a r i o u s  
p r o j e c t  c a s h  f low e l e m e n t s .  C a l c u l a t i n g  m e t r i c  NPV's,  t h e  
b e n c h  mark v a l u e s ,  n e c e s s i t a t e d  s p e c i f y i n g  a r i s k - r e t u r n  op­
p o r t u n i t y  c o s t  s c h e d u l e  f o r  t h e  s t u d y .
-  1 1  -
The m a jo r  f i n d i n g s  were (1) o f  t h e  s e v e n  common models  
t e s t e d ,  t h e  two DCF m ode ls  ( I n t e r n a l  B a t e  o f  R e t u r n  and E l l -  
wood) a r e  c l o s e l y  r e l a t e d ;  (2) t h e  DCF models  p e r fo r m  b e t t e r  
t h a n  t h e  most p o p u l a r  r u l e s  o f  thumb; and (3) t h e  s i m p l i f i e d  
m o d e ls  p e r fo rm  b e t t e r  t h a n  t h e  common m ode ls .  i n  g e n e r a l ,  
model  p e r fo rm a n c e  i s  a f u n c t i o n  of  i n f o r m a t i o n  u t i l i z e d .  
The a n c i l l a r y  f i n d i n g s  i n c l u d e  (1) t h e  p r o b a b i l i t y  d i s t r i b u ­
t i o n s  r e q u i r e d  f o r  t h e  s i m u l a t i o n ,  w h i l e  o b t a i n e d  from non­
s t a t i s t  i c a l l y  a d e p t  r e a l  e s t a t e  e x p e r t s ,  a r e  r e l a t i v e l y  e a s y  
to  a c q u i r e ;  (2) The gx a n t e  r i s k - r e t u r n  s c h e d u l e  immensely  
a f f e c t s  m e t r i c  v a l u e s  and hence  model p e r f o r m a n c e ,  i . e . ,  r e ­
q u i r e d  r a t e  o f  r e t u r n  s p e c i f i c a t i o n  i s  e x t r e m e l y  i m p o r t a n t ;  
an d  (3) t h e  t h r e e  most  p o p u l a r  income p r o p e r t y  s e l e c t i o n  mo­
d e l s  do n o t  d i s c r i m i n a t e  f o r  r i s k .
-  1 X 1  -
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C h a p t e r  I  
INTRODUCTION
1.1 MISLSl hM. IMPORTANCE OF X I I  PROBLEM
A common p rob lem  f a c e d  by r e a l  e s t a t e  p r a c t i t i o n e r s  i s  
t h a t  o f  e s t i m a t i n g  t h e  v a lu e  o f  p r o s p e c t i v e  i n c o m e - p r o d u c i n g  
p r o p e r t i e s .  T h i s  p rob lem  i s  n o t  c r e a t e d  by a  d e a r t h  o f  
e v a l u a t i o n  t e c h n i q u e s ;  i n s t e a d ,  t h e r e  have b een  so  many mo­
d e l s  d e v e lo p e d  t h a t  t h e  p rob lem  i s  one o f  c h o o s i n g  among t h e  
a v a i l a b l e  a l t e r n a t i v e s .
1 . 1 . 1  l a t u r e  o f  t h e  I ro&lam
The v a l u a t i o n  m ode ls  a v a i l a b l e  r a n g e  i n  s o p h i s t i c a t i o n
from h e u r i s t i c  r u l e s  o f  thumb (Payback)  t o  g e n e r a l i z e d  mo­
d e l s  t h a t  d e fy  o p e r a t i o n a l i z a t i o n  (Time S t a t e  P r e f e r e n c e ) . 
While s u r v e y s  i n d i c a t e  t h a t  s o p h i s t i c a t i o n  i n  c a p i t a l  budg­
e t i n g  i s  i n c r e a s i n g  ,  t h e y  a l s o  show t h a t  a l a r g e  p e r c e n t a g e  
o f  p r a c t i t i o n e r s  c o n t i n u e  t o  use  n a i v e  m ode ls  even  th o u g h
a v a i l a b l e  models  a r e  t h e o r e t i c a l l y  s u p e r i o r . *  While  n a i v e
i P o r  a d i s c u s s i o n  o f  t h e  a d o p t i o n  o f  c a p i t a l  b u d g e t i n g  t e c h ­
n i q u e s  s e e  Thomas P. Klammer, " E m p i r i c a l  E v id e n c e  i n  Adop­
t i o n  o f  C a p i t a l  B u d g e t in g  T e c h n i q u e s , "  J o u r n a l  o f  B u s in e s s  
45 ( J u l y  1972);  3 8 7 - 9 7 .  For a r e a l  e s t a t e  s u r v e y  s e e  Ar­
n o l d  H. Diamond, "Tax C o n s i d e r a t i o n s  A f f e c t i n g  M u l t i - f a m i l y  
Housing  I n v e s t m e n t , "  Annual  M e e t in g  o f  American Rea l  E s t a t e
-  1 -
m odels  do n o t  i n c l u d e  a s  many i n p u t s  a s  t h e  more 
s o p h i s t i c a t e d  t e c h n i q u e s ,  t h e  u s e  o f  t h e s e  s h o r t c u t  m odels  
i n c r e a s e s  t h e  d a n g e r  o f  m i s s in g  r e l e v a n t  i n f o r m a t i o n . *  B i e r -  
man and s m i d t  n o t e  t h a t  m ethods  which i g n o r e  t h e  t i m i n g  o f  
c a s h  f lo w s  a r e  i n f e r i o r  t o  t h o s e  t h a t  t a k e  t i m i n g  i n t o  a c ­
c o u n t . s
As t h e  d e c i s i o n - m a k e r  u t i l i z e s  more s o p h i s t i c a t e d  v a l u a ­
t i o n  m ode ls  t h e r e  a r e  p resum ed a d v a n t a g e s .  T h e se  more com­
p le x  m odels ,  how ever ,  r e q u i r e  a g r e a t e r  e x p e n d i t u r e  o f  man­
a g e m e n t ' s  r e s o u r c e s  and  d e c r e a s e  t h e  d e c i s i o n - m a k e r ' s  
p r e r o g a t i v e s .  The g e n e r a l  p ro b le m  a d d r e s s e d  i n  t h i s  r e ­
s e a r c h  i s  w h e t h e r  t h e  more s o p h i s t i c a t e d  v a l u a t i o n  m ode ls  
a r e  s u f f i c i e n t l y  s u p e r i o r  t o  w a r r a n t  t h e i r  a d o p t i o n .
1 . 1 . 2  Impgrt&nge o f  t ^ g  Prg&iam
The v a l u e  o f  r e a l  e s t a t e  i n  th e  u n i t e d  s t a t e s  i s  e s t i ­
mated t o  be t h r e e  t r i l l i o n  d o l l a r s  (50 t o  7 0 p e r c e n t  o f  na ­
t i o n a l  w ea l th ) ,  and  a n n u a l  new c o n s t r u c t i o n  a l o n e ,  n o t  i n ­
c l u d i n g  l a n d  c o s t s ,  i s  $125 b i l l i o n . »  Heal  e s t a t e ' s
and  Urban Economics  A s s o c i a t i o n ,  New O r l e a n s ,  L o u i s i a n a ,  
December 28 ,  1971.
zsherm an J .  M a i s e l  and  S t e p h e n  E. f i o u l a c .  R e a l  E s t a t e  i n ­
v e s tm e n t  and  F i n a n c e  (New York :  (icGraw H i l l ,  1 9 7 6 ) ,  p.  4.
^ H a ro ld  B ie rm an ,  J r .  and  Seymour S m i d t ,  The Cap i t a l  Budget­
i n g  D e c i s i o n (New York:  The M ac m il la n  com pany ,  1 9 75) ,  c h .
2 .
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m a g n i tu d e  can be p u t  i n t o  p e r s p e c t i v e  by c o m p a r in g  t h i s  
e s t i m a t e  t o  t h e  d e f e n s e  b u d g e t  o f  a p p r o x i m a t e l y  $120 b i l ­
l i o n .  Between World War I I  and 1969 ,  t h e  m o r tg a g e  m ark e t  
a l o n e  has  a b s o r b e d  more p r i v a t e  s a v i n g s  th an  e i t h e r  (1) c o r ­
p o r a t e  b o n d s ,  (2) c o r p o r a t e  s t o c k s ,  (3) m u n i c i p a l  b o n d s ,  o r  
(4) U.S.  Government  s e c u r i t i e s — more, i n  f a c t ,  t h a n  t h e s e  
i n v e s t m e n t s  c o m b in e d . s  With e x p e n d i t u r e s  o f  c a p i t a l  i n  t h i s  
m a g n i t u d e ,  i n d i v i d u a l  i n v e s t o r s  a s  w e l l  a s  s o c i e t y  s h o u l d  
demand t h a t  t h e  a l l o c a t i o n  p r o c e s s  be e f f i c i e n t .
1 .2  HYPOTHESES
T h i s  s e c t i o n  w i l l  s t a t e  t h e  h y p o t h e s e s  t o  be exam ined  i n  
t h e  s t u d y .  Terms i n t r o d u c e d  i n  t h i s  c h a p t e r  w i l l  be f u r t h e r  
d e f i n e d  i n  C h a p t e r  I I .  The t h r e e  g e n e r a l  t y p e s  o f  m odels  
t h a t  w i l l  be used i n  t h i s  s t u d y  a r e :
1 .  Commonly u s e d  m o d e ls  t h a t  c o n s i s t  o f
a) S i m p l i s t i c  Models  t h a t  i n c l u d e
i )  BBS -  B r o k e r ' s  S a t e  o f  R e t u r n
i i )  FCR -  F r e e  an d  C l e a r  R e tu r n
i i i )  PB -  Payback
i v )  DCR -  Debt  Coverage  R a t i o
* M a is e l  and R o u l a c ,  p.  4 .
S R u r ry  E. P o l a k o f f  e t  a i . .  F i n a n c i a l  I n s t i t u t i o n s  a n d & ark -  
e t s  ( B o s to n :  Houghton M i f f l i n  C o . ,  1 9 7 0 ) ,  p .  2 77 ,
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b) D i s c o u n te d  Cash F low,  DCF, models  t h a t  i n c l u d e
i )  IRR -  I n t e r n a l  R a te  o f  R e t u r n
i i )  ELL -  Ellwood
2. A s o p h i s t i c a t e d  m e t r i c  model t h a t  w i l l  be u sed  a s  
a bench  mark o r  c r i t e r i o n  f o r  t h e  s t u d y
3,  R i s k  C l a s s  models  t h a t  s i m p l i f y  t h e  s o p h i s t i c a t e d  




T h e re  w i l l  b e  t h r e e  g e n e r a l  a r e a s  o f  i n v e s t i g a t i o n :
1. The r e s u l t s  o f  e ach  s i m p l i s t i c  model w i l l  be  com­
p a r e d  t o  t h e  r e s u l t s  o f  e a c h  d i s c o u n t e d  c a s h  flow 
m ode l .
2 .  The r e s u l t s  o f  e ach  common model  w i l l  be compared 
t o  t h e  r e s u l t s  o f  t h e  s o p h i s t i c a t e d  m e t r i c ,  o r  
bench  mark,  model .
3 .  The r e s u l t s  o f  r i s k  c l a s s  m o d e l s  w i l l  be compared 
t o  t h e  r e s u l t s  o f  b o th  t h e  common m odels  and  t h e  
m e t r i c .
The m e t r i c ,  r e f e r r e d  t o  a s  a bench  m a rk ,  i s  b o th  a v a l u a t i o n  
model and  t h e  key e l e m e n t  i n  t h e  o v e r a l l  a p p r o a c h  o f  t h i s  
s t u d y .  I n  t e r m s  o f  an  a p p r o a c h  a b e n ch  mark ,  o r  m e t r i c ,  
must be s p e c i f i e d  i n  o r d e r  t o  p r o v i d e  a b a s i s  f o r  c o m p a r i ­
s o n s  o f  model  p e r f o r m a n c e .  The m e t r i c  model s e r v e s  t h a t  
p u r p o s e .  The model e v e n t u a l l y  c h o s e n  a s  t h e  m e t r i c  f o r  t h i s  
s t u d y  i s  a r i s k - a d j u s t e d  Net P r e s e n t  Value c a s h  f lo w  model  
w h ich  u s e s  a Monte C a r l o  s i m u l a t i o n  t o  d e t e r m i n e  t h e  r i s k  
p ro x y ,  s t a n d a r d  d e r i v a t i o n  o f  e x p e c t e d  r e t u r n s .
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1.2.1 S i mplistic v££sas £ £ £  aaâ&is
The p e r f o r m a n c e  o f  t h e  s i m p l i s t i c  models  r e l a t i v e  t o  t h e  
more s o p h i s t i c a t e d  DCF models  i s  o f  i n t e r e s t  b e c a u s e  a l m o s t  
e v e r y o n e  a s su m e s  t h a t  DCF models  y i e l d  s u p e r i o r  r e s u l t s .  
F or  e a c h  DCF m o d e l ,  t h e  f o l l o w i n g  n u l l  h y p o t h e s i s  (H) w i l l  
be t e s t e d  a g a i n s t  t h e  a l t e r n a t i v e s ,  A(1) and A (2 ) .
H: DCF Model (X) r e s u l t s  a r e  i d e n t i c a l  t o  S i m p l i s t i c
Model (Y) .
w here  x = IRB, ELL and
y = BRB, FCR, PBBT, PEAT, DCR.
A (1 ) :  DCF Model r e s u l t s  a r e  s u p e r i o r  t o  t h o s e  o f  t h e
s i m p l i s t i c  model .
A( 2 ) :  DCF Model r e s u l t s  a r e  i n f e r i o r  t o  t h o s e  o f  t h e
s i m p l i s t i c  model .
1 . 2 . 2  common Modgls v e r s u s  tj^e &ë&rig
The p e r f o r m a n c e  o f  models  p r e s e n t l y  b e in g  used— common 
m ode ls— i s  com pared  t o  t h e  m e t r i c .  The h y p o t h e s i s  f o r  e a c h  
common model  i s :
H: Common Model r e s u l t s  a r e  i d e n t i c a l  t o  t h o s e  o f  t h e
m e t r i c .
A: Common Model r e s u l t s  a r e  i n f e r i o r  t o  t h o s e  o f  t h e
m e t r i c .
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1 .2 .  3 R isk  g l a s s  Met&ic
The p e r fo r m a n c e  o f  r i s k  c l a s s  m ode ls  w i l l  be compared  t o  
t h e  m e t r i c .  The f o l l o w i n g  h y p o t h e s i s  w i l l  com pare  r i s k  
c l a s s  models  by model ty p e  and by number o f  r i s k  c l a s s e s
H: R i s k  c l a s s  model r e s u l t s  (by number o f  r i s k  c l a s s )
a r e  i d e n t i c a l  t o  t h o s e  o f  t h e  m e t r i c .
A: R i s k  C l a s s  model r e s u l t s  a r e  i n f e r i o r ,  and
H; R i s k  C l a s s  model  r e s u l t s  (by model t y p e  -  NPV, ELL, 
BHR) a r e  i d e n t i c a l  t o  t h o s e  o f  t h e  m e t r i c .
A: R i s k  C l a s s  model r e s u l t s  a r e  i n f e r i o r .
1 .3  ANTIÇIPAÎED RESULTS. AND M&gA&CH
The r e s u l t s  s h o u ld  show s p e c i f i c a l l y  w h e th e r  s i m p l i s t i c  
models  a r e  i n  f a c t  i n f e r i o r  t o  DCF models  t h a t  a r e  c u r r e n t l y  
i n  u s e .  A l s o ,  t h e  g e n e r a l  q u e s t i o n  o f  c o m p a r a t i v e  model 
p e r fo rm a n c e  w i l l  be a d d r e s s e d  i n  t h e  a n a l y s i s .  T h e se  r e ­
s u l t s  w i l l  p o i n t  t o  t h e  a r e a s  o f  f u t u r e  r e s e a r c h  b y , f o c u s i n g  
on t h e  d i f f i c u l t  q u e s t i o n  o f  how t h e  i n v e s t o r  s h o u l d  a l l o ­
c a t e  t o t a l  r e s o u r c e s  be tween  t h e  p r o c e s s  o f  e s t i m a t i n g  e% 
a n t e c a s h  f lo w s  and a c t u a l  model  s o l u t i o n s .  T h i s  p rob lem
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e m p h a s i z e s  t h e  need  f o r  a model  w i th  a s t r o n g  t h e o r e t i c a l  
b a s e  a n d  s u b s e q u e n t  a p p l i c a t i o n  by r i s k  t a k e r s ,  t h e  u l t i m a t e  
u s e r s  o f  d e c i s i o n - m a k i n g  m o d e ls .
1 . 3 . 1  S p e c i f i c  F i n d i n g s
The s t u d y  w i l l  show w h e th e r  BBR, PB, DCR, and  FCR ( s im ­
p l i s t i c )  models  a r e  i n f e r i o r  t o  NPV, 1ER, and ELL (DCF mo­
d e l s ) .  For  e z a m p le ,  t h e  BHR model  w i l l  be compared  t o  e a c h  
o f  t h e  s o p h i s t i c a t e d  m o d e ls ,  NPV, 1ER and ELL. The c o m p a r i ­
s o n s  be tween  t h e  R i s k  C l a s s  m ode ls  o f  i r e  and ELL w i l l  show 
w h e th e r  R isk  C l a s s  m ode ls  do o u t p e r f o r m  t h e s e  DCF m o d e ls  
a n d ,  i f  s o ,  a t  which r i s k  c l a s s  number t h i s  o c c u r s .  A l l  
c o m p a r i s o n s  a r e  made on a n  e z  a n t e  b a s i s .
1 . 3 . 2  G e n g r a l  F i n d i n gs
The r e s u l t s  w i l l  show c o m p a r a t i v e  model p e r f o r m a n c e  among 
a l l  m ode ls  t e s t e d  u n d e r  d i f f e r e n t  a s s u m p t i o n s  r e g a r d i n g  t h e  
r i s k  r e t u r n  t r a d e o f f  i n  r e a l  e s t a t e  v a l u a t i o n .
The R i s k  C l a s s  m o d e l s '  r e l a t i v e  p e r fo rm a n c e  w i l l  be com­
p a r e d  i n  r e l a t i o n  t o  t h e  number o f  r i s k  c l a s s e s  c h o s e n  by 
t h e  a n a l y s t .  For exam ple ,  i f  t h e  d e c i s i o n - m a k e r  w is h e s  t o  
c l a s s i f y  p r o j e c t s  i n t o  r i s k  c l a s s e s ,  th e  r e s u l t s  w i l l  p r o ­
v i d e  i n f o r m a t i o n  on t h e  r e l a t i v e  m e r i t s  o f  c h a n g i n g  f rom  a 
t w o - r i s k  segm ent  c l a s s i f i c a t i o n  t o  a t h r e e - r i s k  c l a s s  m ode l .
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s i m i l a r l y ,  i f  a n  a n a l y s t  c h o o s e s  a t h r e e - s e g m e n t  r i s k  
c l a s s i f i c a t i o n ,  t h e  r e s u l t s  w i l l  show t h e  r e l a t i v e  p e r f o r ­
mance o f  t h e  d i f f e r e n t  r i s k  c l a s s  m o d e ls .
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C h a p te r  I I  
REAL ESTATE VALUATION MODELS
Most r e a l  e s t a t e  v a l u a t i o n  m o d e ls  a r e  a d a p t a t i o n s  o f  
t h o s e  d e v e l o p e d  i n  c o r p o r a t e  f i n a n c e  l i t e r a t u r e . *  T h i s  s e c ­
t i o n  b r i e f l y  d i s c u s s e s  t h e  d e v e lo p m e n t  of  v a l u a t i o n  m o d e ls  
and  o u t l i n e s  s e v e r a l  r e a l  e s t a t e  v a l u a t i o n  m odels  t h a t  c a n  
be a p p l i e d  t o  a c t u a l  p r o j e c t s .
2 .1  PRIOR RESEARCH
T h i s  s e c t i o n  d i s c u s s e s  some o f  t h e  p o p u l a r  m o d e l s ,  t h e i r  
o r i g i n  and d e v e lo p m e n t ,  and  t h e  s lo w  a c c e p t a n c e  r a t e  o f  new 
m ode ls  by t h e  b u s i n e s s  com m uni ty .  Some p o s s i b l e  s o l u t i o n s  
t o  remedy t h i s  s low  a c c e p t a n c e  r a t e  a r e  s u b s e q u e n t l y  e x a ­
mined .
2 . 1 . 1  Development  o f  V a l u a t i o n  g o d e t s
The e s s e n t i a l  i n g r e d i e n t  i n  v a l u i n g  an i n c o m e - p r o d u c i n g  
a s s e t  i s  t h a t  o f  t r a n s f o r m i n g  t h e  p r o p e r t y ' s  income s t r e a m  
e s t i m a t e  i n t o  a s t o c k  v a l u e  e s t i m a t e .  H i r s h l i e f e r  im proved
* P a u l  F Wendt,  R e a l  J s t a t e  A p p r a i s a l  Review and O u t lo o k  
( A t h e n s ,  G e o r g i a ;  U n i v e r s i t y  o f  G e o r g i a  P r e s s ,  1 9 7 4 ) , pp .  
1 9 - 2 2 .
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t h i s  p r o c e s s  by s t r e n g t h e n i n g  t h e  modern t e c h n i q u e  o f  t h e  
d i s c o u n t e d  c a s h  f low  (DCF) a n a l y s i s ,  b u t  i g n o r e d  u n c e r t a i n t y  
i n  h i s  a n a l y s i s . 7 L a t e r  e m b e l l i s h m e n t s  of  DCF a n a l y s i s  i n ­
c l u d e  t h e  T i m e - s t a t e  P r e f e r e n c e , ®  C e r t a i n t y  E q u i v a l e n t , *  and 
R i s k - A d j u s t e d  Net P r e s e n t  Value*® v a l u a t i o n  m o d e ls ,  which do 
r e c o g n i z e  and a d j u s t  f o r  r i s k .  Most m u l t i - p e r i o d  models  u s e  
some form o f  DCF t e c h n i q u e  t o  c h an g e  c a s h  f l o w s  i n t o  a s t o c k  
o f  w e a l t h .
I n  1952,  M ark o w i tz  d e v e lo p e d  t h e  t h e o r e t i c a l  f ramework t o  
s e l e c t  an optimum p o r t f o l i o  from among a s e t  o f  r i s k y  s e c u r ­
i t i e s . * *  S h a r p e - L i n t n e r - M o s s i n  t h e n  d e v e lo p e d  t h e  body o f  
t h e o r y  t h a t  became known a s  t h e  C a p i t a l  A s s e t  P r i c i n g  Mo-
v j a c k  H i r s h l i e f e r ,  "On t h e  T h e o ry  o f  o p t i m a l  I n v e s t m e n t  De­
c i s i o n , "  J o u r n a l  o f  p o l i t i c a l  Econ o my 65 (August  1965) : 
3 2 9 -5 2 .
®Jack H i r s h l i e f e r ,  " I n v e s t m e n t  D e c i s i o n  Under U n c e r t a i n t y :  
A p p l i c a t i o n s  o f  t h e  S t a t e - p r e f e r e n c e  A p p ro a c h ,"  Q u a r t e r l y  
J ogyn^ l  o f  Econom ics  80 (May 1966) : 2 5 2 -7 7 .
« A lex an d e r  A. Rob ichek  and S t e w a r t  C. Myers,  Op t i m a l  F i n a n c ­
i n g De c i s i o n s  (Englewood C l i f f s ,  New J e r s e y ;  P r e n t i c e  H a l l ,  
I n c . ) , pp .  7 9 - 8 3 .
l O H i r s h l i e f e r ,  Theor y  o f  o p t i m a l  I n v e s tm e n t ,  p .  187,
**Harry  M ark o w i tz ,  " P o r t f o l i o  S e l e c t i o n , "  J o u r n a l  o f  F in a n c e  
7 (March 1 9 5 2 ) :  7 7 - 9 1 .
i z p o r  a d e s c r i p t i o n  o f  t h e  S h a r p e - L i n t n e r / M o s s i n  CAPM, s e e  
W i l l i a m  F, S h a r p e ,  " C a p i t a l  A s s e t  P r i c e s :  A Theory  o f
M arke t  E q u i l i b r i u m  Under  C o n d i t i o n s  o f  R i s k , "  J o u r n a l  of.
Fi n a n c e  19 (Sep tem ber  1964) :  4 2 5 - 4 2 .  See a l s o  John  L i n t -
n e r ,  "The V a l u a t i o n  o f  R isk  A s s e t s  and t h e  S e l e c t i o n  o f
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d e l . 12 I n  1970, M a rk o w i t z - ty p e  p o r t f o l i o  a n a l y s i s  was 
a p p l i e d  t o  r e a l  e s t a t e  i n v e s t m e n t  a n a l y s i s . i s  The s e c u r i t i e s  
m a rk e t  a p p r o a c h  o f  t h e  CAPH was l a t e r  r e c a s t  i n  a p h y s i c a l  
a s s e t  e n v i r o n m e n t  by R u b i n s t e i n . i *
The c l a s s i c  r i s k  s i m u l a t i o n  model was p r e s e n t e d  by H e r t z  
i n  1964,  and i n  1973 ,  S tep h en  P y h r r  p u b l i s h e d  a r e a l  e s t a t e  
a p p l i c a t i o n  o f  t h a t  ap p ro a ch .* ®  O th e r  more com plex  r e a l  e s ­
t a t e  v a l u a t i o n  a p p r o a c h e s  have  been s u g g e s t e d  t h a t  i n c l u d e  
u t i l i t y  a n a l y s i s . ! *
R isk y  I n v e s t m e n t s  i n  S to c k  P o r t f o l i o s  an d  C a p i t a l  Budg­
e t s , "  xhe  Rgv±ew o f  Economics àllâ S ^ g t i s t i g s  47 (F eb ru a ry  
1 9 6 5 ) :  13-37 .  See a l s o  Jan  M oss in ,  " E q u i l i b r i u m  in  a Ca­
p i t a l  A s s e t  M a r k e t , "  B c o n o m e t r i c a 34 ( O c to b e r  1966) :  
7 6 8 -8 3 .
1®H a r r i s  C. F r ie d m a n ,  "H ea l  E s t a t e  I n v e s t m e n t  and  P o r t f o l i o  
T h e o r y , "  JQu&nal gg  f i n a n c i a l  and  q u a n t i t a t i v e  & g g l y s i s  
( A p r i l  1970):  8 6 1 -7 4 .
i*Mark E. R u b i n s t e i n ,  "A M ean -V ar ian ce  s y n t h e s i s  o f  c o r p o ­
r a t e  F i n a n c i a l  T h e o r y , "  J o q r n a l  gg  F i n a n c e  28 (March 
1973) : 167 -82 .
i s D a v i d  D. H e r t z ,  " R i s k  A n a l y s i s  i n  C a p i t a l  I n v e s t m e n t , "  
Ha r v a r d  B u s i n e s s  Review 42 ( J a n u a r y - P e b r u a r y  1 9 6 4 ) ,  r e p r o ­
duced  i n  S t e w a r t  c .  Myers, Mod@:;p Devejç pments  i g  F i n a n ­
c i a l  Management  (Hew York:  P r a e g e r  P u b l i s h e r s ,  1 976) :
4 3 0 - 4 1 7 ”  F o r  a r e c e n t  r e a l  e s t a t e  a p p l i c a t i o n ,  s e e  S te p h e n  
A. P y h r r ,  "A Computer  S i m u l a t i o n  Model t o  M easure  t h e  R isk  
i n  Rea l  E s t a t e  I n v e s t m e n t , " The Rea l  Es t a t e  A p p r a i s e r  
(May-June 1973): 1 3 -3 1 .
i * R i c h a r d  U. R a t c l i f f  and B e r n a r d  Schwab,  " C o n te m p o ra ry  De­
c i s i o n  Theory  and  R e a l  E s t a t e  I n v e s t m e n t , "  y hQ A p p r a i s a l  
J o u r n a l  38 ( A p r i l  1970) :  1 6 5 -8 7 .
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2 . 1 . 2  S o p h i s t i c a t e d  H ode l  A c c a p ta a g §
The a c c e p t a n c e  r a t e  o f  t h e  new er ,  more com plex  models  h a s  
been  s lo w .  T h i s  was a n t i c i p a t e d  b e c a u s e  m a n a g e r s ,  a n a l y s t s ,  
and e m p lo y e es  must be t r a i n e d  t o  u n d e r s t a n d  and u se  t h e  mo­
d e l s .  A l s o ,  t h e  more complex m o d e ls  r e q u i r e  l a r g e r  am ounts  
o f  d a t a  and c o n s e q u e n t l y  a b s o r b  more management r e s o u r c e s .  
A n o th e r  f a c t o r ,  t h e  a c c u r a c y  o f  new m o d e l s ,  i s  o f t e n  q u e s ­
t i o n e d  im m e d i a t e l y  a f t e r  t h e i r  d e v e lo p m e n t .
The s low  a c c e p t a n c e  by e q u i t y  i n v e s t o r s  and m o r tgage  l e n ­
d e r s  o f  t h e  new, e x t r e m e l y  complex  t e c h n i q u e s  i s  n o t  n e a r l y  
a s  p u z z l i n g  a s  t h e  r e l u c t a n c e  o f  many c o r p o r a t e  f i n a n c i a l  
a n a l y s t s  t o  u s e  e x i s t i n g  d i s c o u n t e d  c a s h  f low  m o d e ls .  Klam­
mer found  t h a t  f o r t y - t h r e e  p e r c e n t  o f  t h e  l a r g e  f i r m s  he 
s u r v e y e d  d i d  n o t  u s e  DCF m o d e ls  a s  l a t e  a s  1 9 7 0 . i ?  i n  a 
Housing  and  Urban Development s u r v e y .  Diamond r e p o r t e d  t h a t  
r e a l  e s t a t e  p r a c t i t i o n e r s  deem c a s h  f lo w  and t a x  s h e l t e r  
(which a f f e c t s  c a s h  f low)  two o f  t h e  most i m p o r t a n t  i n v e s t ­
ment c r i t e r i a .  The same s u r v e y ,  h o w e v e r ,  shows t h a t  on ly  h% 
o f  t h e  i n v e s t o r s  used  a  DCF c r i t e r i o n  to  c h o o s e  i n v e s t m e n t  
p r o j e c t s . 1 *
i fR la m m e r ,  p .  3 8 7 - 9 7 .
» « A rn o ld  H. Diamond, "Tax C o n s i d e r a t i o n s  A f f e c t i n g  M u l t i - f a ­
m i ly  Housing  i n v e s t e m e n t , "  Annual  m e e t in g  o f  American R ea l  
E s t a t e  and  Urban Economics A s s o c i a t i o n ,  New O r l e a n s ,  L o u i ­
s i a n a ,  December 2 8 , 1 9 7 1 , p. 241 .
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These  two s u r v e y s  and  i n f o r m a t i o n  g a t h e r e d  f rom t h i s  w r i ­
t e r ' s  i n t e r v i e w s  i n d i c a t e  t h a t ,  w h i l e  s o p h i s t i c a t i o n  i n  a s ­
s e t  v a l u a t i o n  i s  i n c r e a s i n g ,  p r i m i t i v e  m o d e l s  s u c h  as  p a y ­
back o r  d i r e c t  c a p i t a l i z a t i o n  ( income d i v i d e d  by a 
c a p i t a l i z a t i o n  r a t e )  c o n t i n u e  t o  be  used  by r e a l  e s t a t e  
e q u i t y  i n v e s t o r s . : *  T h e re  i s  g e n e r a l  a g r e e m e n t  t h a t  m a jo r  
d i f f e r e n c e s  e x i s t  b e tw e e n  t h e o r e t i c a l  a p p r o a c h e s  and a c t u a l  
p r a c t i c e .
2 . 1 . 3  T&SOE2 ZSESUS P r ^ t ^ s e
I n  t h i s  s e c t i o n  t h e  v iew s  o f  s e v e r a l  w r i t e r s  c o n c e r n i n g  
t h e  d i v e r g e n c e  b e tw e e n  t h e o r y  and  p r a c t i c e  i n  t h e  c a p i t a l  
a l l o c a t i o n  p r o c e s s  a r e  d i s c u s s e d .  The s u b s e q u e n t  s e c t i o n  
a d d r e s s e s  p o s s i b l e  ways t o  r e s o l v e  t h e  p ro b le m .
2 . 1 . 3 . 1  Mao
Mao s t a t e s  t h a t  t h e r e  i s  a wide d i s p a r i t y  b e tw e en  c a p i t a l  
b u d g e t i n g  t h e o r y  and  a c t u a l  p r a c t i c e  a s  b u s in e s s m e n  have  n o t  
a d o p t e d  many o f  t h e  new t e c h n i q u e s . 2 0  P r o b a b i l i t y
: * P r e l i m i n a r y  t e l e p h o n e  i n t e r v i e w s  c o n d u c t e d  by t h e  w r i t e r  
i n  J a n u u a r y ,  1977 .  one  p a r t n e r  o f  a d e v e l o p m e n t  company 
s t a t e d  t h a t  he was an  MBA g r a d u a t e  o f  a " p r e s t i g i o u s  e a s t ­
e r n  s c h o o l "  and was f a m i l i a r  w i th  a f t e r - t a x ,  c o m p u t e r - g e n ­
e r a t e d  p r i n t o u t s .  He em p h a s iz ed  t h a t  t h e  c a s h  f low  e s t i ­
m a tes  so  f a r  o v e r sh ad o w ed  t h e  r e f i n e m e n t s  i n  t e c h n i q u e s  
t h a t  he u s e d  " t h e  b a c k - o f - a n - e n v e l o p e ,  p a y b a c k ,  c a s h - f l o w  
a n a l y s i s . "
zo jam es  c. T. Mao, " S u r v e y  of  C a p i t a l  B u d g e t i n g :  Theory  and
-  13 -
d i s t r i b u t i o n  e s t i m a t e s  f o r  u s e  a s  r i s k  p r o x i e s  were o n ly  
i n t u i t i v e l y  u sed  and  "m ost  l i k e l y , "  " o p t i m i s t i c , "  and " p e s ­
s i m i s t i c "  v a l u e s  were e s t i m a t e d  f o r  a s e n s i t i v i t y  a n a l y s i s  
a p p r o a c h .  P o r t f o l i o  t h e o r y  a p p r o a c h e s  a r e  c o n s i d e r e d  impos­
s i b l e  b e c a u s e  p r o j e c t s  a r e  a n a l y z e d  i n d e p e n d e n t l y  as  t h e y  
a r e  s u b m i t t e d  o v e r  t i m e  from o p e r a t i n g  d i v i s i o n s ;  d i v e r s i f i ­
c a t i o n  i s s u e s  a r e  a d d r e s s e d  o n l y  on an i n t u i t i v e  b a s i s .  
M ao 's  c o n c l u s i o n s  a r e  t h a t  p ay b ack  and a c c o u n t i n g  p r o f i t  a r e  
u se d  by w i d e l y  h e l d  c o m p a n ie s  b e c a u s e  the  f i n a n c i a l  commu­
n i t y  p l a c e s  p r im a r y  e m p h a s i s  on e a r n i n g s  p e r  s h a r e ,
2 , 1 . 3 , 2  Bower and L e s s a r d
Bower and  L e s s a r d  f i n d  t h a t ,  "V ery  few f i r m s  t r e a t  r i s k  
f o r m a l l y  i n  c a p i t a l  b u d g e t i n g . " z z  The r e a s o n  f o r  some compa­
n i e s '  u s i n g  1ER, so m e t im es  c o n s i d e r e d  i n f e r i o r  t o  NPV, i s  
t h a t  t h e  s t a f f  w an ts  a s im p le  r u l e  t o  make d e c i s i o n s *  The 
u l t i m a t e  f i n a n c i a l  d e c i s i o n - m a k e r s  do n o t  use  IRB b e c a u s e  o f  
a  l a c k  o f  s o p h i s t i c a t i o n ,  s i n c e  t h e y  know (and p u b l i s h  i n  
c a p i t a l  b u d g e t i n g  manuals)  t h e  p ro b le m s  i n h e r e n t  i n  1ER, 
" Q u i t e  t h e  r e v e r s e  i s  t r u e , "  s a y  t h e  a u t h o r s ,  " i t  i s  s o -
P r a c t i c e , "  J o u r n a l  o f  Fi n a n c e 25 (Way 1970);  3 4 9 -6 0 ,  
z iWao,  p,  359 ,
z z R i c h a r d  S, Bower and Donald S ,  L e s s a r d ,  "An O p e r a t i o n a l  
A pproach  t o  E i s k - S c r e e n i n g ,  " J o u r n a l  o f  F i n a n c e 28 (May 
1 9 7 3 ) :  3 2 1 -3 7 ,
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p h i s t i c a t i o n ,  a t  l e a s t  a t  t h e  s t a f f  l e v e l ,  t h a t  p e r m i t s  
f i r m s  t o  use  s i m p l e  m ea su re s  e f f e c t i v e l y . " * »
2 . 1 . 3 . 3  Klammer
Klammer s u r v e y e d  h u n d r e d s  o f  l a r g e  co m p a n ie s  and found 
t h a t  w h i l e  an  i n c r e a s i n g  number of f i r m s  a r e  moving to w a rd  
more s o p h i s t i c a t e d  DCF c a p i t a l  b u d g e t i n g  t e c h n i q u e s ,  few er  
a r e  u s in g  d e c i s i o n  a n a l y s i s ,  u t i l i t y  t h e o r y ,  l i n e a r  p rogram­
ming,  and  o t h e r  f o r m s  o f  a d v an c ed  m o d e ls .* *
2 . 1 . 3 . 4  H a s t i e
The A s s i s t a n t  T r e a s u r e r  o f  t h e  Bendix C o r p o r a t i o n ,  K. 
L a r r y  H a s t i e ,  i m p l i e s  t h a t  a l t h o u g h  more r e f i n e d  t e c h n i q u e s  
a r e  s u p e r i o r  t o  l e s s  r e f i n e d  o n e s ,  two f a c t o r s  a r e  v a s t l y  
more i m p o r t a n t  t h a n  model s o p h i s t i c a t i o n  i n  making c a p i t a l  
b u d g e t i n g  d e c i s i o n s .  T h e se  f a c t o r s  a r e  t h e  o v e r a l l  s t r a t e g y  
o f  t h e  company and t h e  overshadow ing  i m p o r t a n c e  o f  c o r r e c t l y  
e s t i m a t i n g  c a s h  f l o w s .  H a s t i e  s t a t e s ,  " P o t e n t i a l  e r r o r s  i n  
t h e  a s s u m p t i o n s  ( c a s h  f low e s t i m a t e s )  tend  t o  overwhelm t h e  
e r r o r s  c a u s e d  by u s i n g  l e s s  s o p h i s t i c a t e d  e v a l u a t i o n  t e c h n i -
2 » I b i d ,  p .  377. 
**Klammer, p.  392,
*5K. L a r r y  H a s t i e ,  "One B u s i n e s s m a n ' s  view o f  C a p i t a l  Budg­
e t i n g , "  F i n a n c i a l  aanaggmqn t  ( w i n t e r  1974) :  37.
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g u e s . " z s  T h a t  c a s h  f lo w  p r e d i c t i o n  e r r o r s  a r e  t h e  do m in an t  
i n p u t  f a c t o r  i s  f u r t h e r  a n a l y z e d  by J o y  and B r a d l e y . aa
2.1.4 Sssaiutiaa af ihaefi â&â EcâSliÇÊ
Mao s u g g e s t s  t h a t ,  among o t h e r  t h i n g s ,  c u r r e n t  t h e o r y
m igh t  be m o d i f i e d  t o  make i t  more m e a n i n g f u l  i n  t h e  a c t u a l
b u s i n e s s  s e t t i n g .  He s p e c i f i c a l l y  p o i n t s  o u t  a key e l e m e n t
i n  t h e  t h e o r y  v e r s u s  p r a c t i c e  i s s u e  o f  c h o o s i n g  c a p i t a l
b u d g e t i n g  m odels .
While t h e o r i s t s  recommend 1ER ( o r  NPV) c r i t e r i o n
o f  i n v e s t m e n t  a p p r a i s a l ,  t h i s  s t u d y  c o n f i r m s  t h e  
p r e v a l e n c e  o f  payback  p e r i o d  a n d  t h e  a c c o u n t i n g
p r o f i t  c r i t e r i a  i n  p r a c t i c e .  The t h e o r i s t s  must 
i d e n t i f y  t h e  r e a s o n  why f i n a n c i a l  e x e c u t i v e s  p r e ­
f e r  t h e s e  a l t e r n a t i v e  c r i t e r i a  a n d  m o d i fy  t h e  IBB 
(or  NPV) method t o  make i t  g e n e r a l l y  more a p p l i c a ­
b l e . z ?
Bower and L e s s a r d  d i s a g r e e  w i th  M ao 's  r e c o m m en d a t io n  t o  
a l t e r  t h e o r y .  They s u g g e s t  t h a t  t h e o r y  may n o t  y e t  be com­
p l e t e  and t h a t  t h e  a n s w e r s  m ig h t  be  found i n  t r a n s l a t i n g
t h e o r y  i n t o  " t e r m s  and m e asu rem en ts  t h a t  b u s in e s s m e n  w i l l  
u s e . "z 9
z* M au r ice  Joy  and  J e r r y  0 .  B r a d l e y ,  "A N ote  on s e n s i t i v i t y  
A n a l y s i s  o f  R a t e s  o f  R e t u r n s , "  ^ o u £ n § l  o f  F i n a n c e  28 (De­
cember  1 9 7 3 ) ;1 2 5 5 - 1 2 6 1 .
z?Mao, p .  359-60 .
z«Bower and L e s s a r d ,  p .  43.
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S e v e r a l  a u t h o r s  i n  t h e  f i e l d  of  r e a l  e s t a t e  ap p ro a c h  t h e  
i s s u e  from a d i f f e r e n t  a n g l e .  While  none o f  t h e  w r i t e r s  
s u g g e s t  t h a t  one s h o u l d  a v o i d  s o p h i s t i c a t i o n ,  t h e y  a d v o c a t e  
r e f i n i n g  c a s h  f low e s t i m a t e s  and  p e r h a p s  u s in g  e x i s t i n g  mo­
d e l s .  Graaskamp a d v o c a t e s  s p e n d i n g  a l a r g e  amount o f  i n ­
v e s t m e n t  a n a l y s i s  e f f o r t  on e s t i m a t i n g  f u t u r e  c a s h  f l o w s .  
W hi le  he s u g g e s t s  u s i n g  a f t e r - t a x  DCF t e c h n i q u e s  i n s t e a d  o f  
t h e  p o p u l a r  E l lwood t e c h n i q u e ,  he r e m a i n s  c o m m it te d  t o  r e ­
f i n i n g  t h e  " a s s u m p t i o n s "  ( c a sh  f lo w  e s t i m a t e s )  and t o  empha­
s i s i n g  t h e  i n f l u e n c e  o f  f u t u r e  a f t e r - t a x  c a s h  f lo w s  on v a ­
l u e . a *  Rams s t a t e s  t h a t  w h i l e  model c h o i c e  and m echan ics  o f  
s o l v i n g  t h e  m o d e l ' s  c a l c u l a t i o n  a l g o r i t h m s  a r e  i m p o r t a n t ,  
t h e  o v e r a l l  i n v e s t m e n t  a n a l y s i s  ( p a r t i c u l a r l y  c a s h  f low e s ­
t i m a t e s )  s h o u ld  be  t h e  m a jo r  t h r u s t  i n  r e a l  e s t a t e  v a l u a ­
t i o n . s  0
H a s t i e  s a y s  t h a t  t h e  f i r m  s h o u l d  u s e  t h e  most s o p h i s t i ­
c a t e d  model  t h a t  u p p e r  management c a n  i n  f a c t  u n d e r s t a n d .  
He f u r t h e r  s u g g e s t s  t h a t  t h e  f i r m  d e l a y  i n t r o d u c t i o n  of  more 
s o p h i s t i c a t e d  models  u n t i l  i t  h a s  a f i r m  g r a s p  on communi­
c a t i n g  t h e  r i s k ,  i n  a n  u n d e r s t a n d a b l e  fo rm ,  t o  u p p e r  manage­
ment .  He s a y s  s p e c i f i c a l l y .
29James  A. G raaskam p,  "A n a t i o n a l  Approach  t o  F e a s i b i l i t y  
A n a l y s i s , "  The A p p r a i s a l  J o u r n a l  40 (O c to b e r  1 972) ;  
5 1 3 - 2 1 .
30£dwin M. Rams, " I n v e s t m e n t  M e c h a n ic s  vs .  i n v e s t m e n t  A na ly ­
s i s , "  I h e  A p p r a i s a l  J o u r n a l  42 ( J a n u a r y  1 974) :  64.
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The c o s t  o f  e d u c a t i n g  t h e  c o r p o r a t i o n  and  o f  u s in g  
t h e  s o p h i s t i c a t e d  t e c h n i q u e s  may Jbe s i g n i f i c a n t — 
- e s p e c i a l l y  i n  l i g h t  o f  o t h e r  f l a w s  i n  d e c i s i o n  
making .  T h i s  i s  e s p e c i a l l y  t r u e  i n  t e r m s  o f  o p ­
p o r t u n i t y  c o s t s .  B e f o r e  DCF and  o t h e r  r e f i n e d  
m e th o d s  a r e  a d o p t e d ,  t h e  company must d e t e r m i n e  
w h e t h e r  i t s  e f f o r t  s h o u ld  be  d i r e c t e d  a t  r e f i n i n g  
t h e  m easurem ent  t e c h n i q u e s  o r  a t  im p ro v in g  o t h e r  
s t e p s  i n  t h e  i n v e s t m e n t  d e c i s i o n  making p r o c e s s .
Sundem p o i n t s  o u t  t h a t  d e c i s i o n - m a k e r s  m us t  e v e n t u a l l y  
c h o o s e  some c a p i t a l  a l l o c a t i o n  model .  There  a r e  many models  
a v a i l a b l e ,  b u t  a p p a r e n t l y  l i t t l e  work has  been  done i n  e v a l ­
u a t i n g  t h e  r e l a t i v e  p e r fo rm a n c e  o f  t h e s e  m ode ls .
Hos t  e v a l u a t i o n s  j u s t i f y  an  i n d i v i d u a l  model on 
t h e  c o n f o r m i t y  o f  i t s  a s s u m p t i o n s  with r e a l  w o r ld  
c o n d i t i o n s ,  w h e r e a s ,  t h e  a p p r o p r i a t e  c r i t e r i o n  f o r  
t h e  c h o i c e  o f  any d e c i s i o n  model i s  t h e  
c o s t / b e n e f i t  e f f i c i e n c y  o f  a l t e r n a t i v e  m o d e l s .
Sundem a p p r o a c h e s  t h e  i s s u e  i n  two s t e p s .  F i r s t ,  he 
t e s t s  t h e  p e r f o r m a n c e  o f  s e v e r a l  c a p i t a l  b u d g e t i n g  models  i n  
use  a g a i n s t  a bench  mark,  o r  m e t r i c .  N e x t ,  he s p e c i f i e s  
" r i s k  c l a s s "  models  which a r e  i n  t u r n  compared t o  bo th  t h e  
o r i g i n a l  m ode ls  and t o  t h e  bench  mark i t s e l f . might be 
n o t e d  t h a t  t h e  l a r g e  number o f  f i r m s  t h a t  h ave  n o t  a c c e p t e d
a i H a s t i e ,  p .  39.
32Gary L. Sundem, " E v a l u a t i n g  C a p i t a l  B u d g e t i n g  Models i n  
S i m u l a t e d  E n v i r o n m e n t s , "  J o u r n a l  g f  F in a n c e  30 (Sep tem ber  
1 9 7 5 ) :  977 .
33Gary  L . Sundem, " E v a l u a t i n g  S i m p l i f i e d  C a p i t a l  B u d g e t in g  
Models  U s in g  a T i m e - S t a t e  P r e f e r e n c e  M e t r i c , "  A c c o u n t in g  
Rev iew  49 ( A p r i l  1 9 74) :  306 .  ”
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t h e  s o p h i s t i c a t e d  models  c o n t i n u e  t o  s u r v i v e  and  compete f o r  
f u n d s ,  which  i n d i c a t e s  t h a t  e x i s t i n g  m ode ls  a r e  a d e q u a t e . 3*
2 . 2  COMMON BEAL ESTATE MODELS
The e v a l u a t i o n  t e c h n i q u e  c h o s e n  by an  i n v e s t o r  s h o u l d  
e i t h e r  a s s i g n  a  v a l u e  t c  a p ro p o se d  p r o j e c t  o r  r a n k  t h e  p r o ­
j e c t s  a c c o r d i n g  t o  t h e i r  r e l a t i v e  w o r t h .  M a is e l  and  S o u la c  
s t a t e  t h a t  w h i l e  t h e r e  h as  been  an i n c r e a s e  in  t h e  number o f  
a v a i l a b l e  p r o f i t a b i l i t y  m e a s u re s .
T h e re  i s  u s u a l l y  a t r a d e  o f f  b e tw e e n  s i m p l i c i t y  o f  
c a l c u l a t i o n  an d  u n d e r s t a n d i n g  a n d  the  t o t a l  volume
o f  i n f o r m a t i o n  f u r n i s h e d  a n d  e a c h  i n v e s t o r  can
d e c i d e  w h e th e r  minimal  i n f o r m a t i o n  o b t a i n a b l e
t h r o u g h  s i m p l e  p r o c e d u r e s  w i l l  s u f f i c e . s s
S i m i l a r l y ,  w h i l e  a r g u i n g  t h a t  r e a l  e s t a t e  i n v e s t m e n t  d e ­
c i s i o n s  a r e  l i n k e d  t o  o t h e r  m a r k e t s  v i a  " r a t e  o f  r e t u r n , "  
Wendt and  C e r f  l i s t  s e v e r a l  f o r m u l a t i o n s  t h a t  a r e  w id e ly  
used  i n  t h e  r e a l  e s t a t e  p r a c t i c e . s *
3 * T h is  i s  e s p e c i a l l y  i n t e r e s t i n g  i f  t h e  c a p i t a l  m a rk e t s  a r e  
e f f i c i e n t .
3 * M ais e l  and  B o u l a c ,  p .  345.
3*These  " r a t e  o f  r e t u r n "  f o r m u l a t i o n s  a r e  d i f f e r e n t  f i r s t  
y e a r  c a s h  f lo w  e s t i m a t e s  (Net  in co m e  b e f o r e  i n t e r e s t  and  
d e p r e c i a t i o n ;  Annual  c a s h  s p e n d a b l e  income p l u s  e q u i t y  
b u i l d u p )  d i v i d e d  by e i t h e r  p u r c h a s e  p r i c e  o r  c a s h  down 
pay m en t ,  s e e  P a u l  F .  Wendt and  A lan  B. C e r f ,  R ea l  E s t a t e  
I n v e s t m e n t  A n a l y s i s  a nd Ta x a t i o n  (New York;  McGraw H i l l ,  
1969) , p .  19.
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T e le p h o n e  and p e r s o n a l  i n t e r v i e w s  o f  o v e r  f i f t y  
i n v e s t o r s ,  b r o k e r s ,  l e n d e r s ,  a n d  a p p r a i s e r s ,  c o n d u c t e d  by 
t h i s  w r i t e r ,  i n d i c a t e  t h a t  t h e  e q u i t y  d e c i s i o n - m a k e r  d o e s  
use s i m p l i s t i c  e v a l u a t i o n  t e c h n i q u e s  while  a p p r a i s e r s  and  
l e n d e r s  so m e t im es ,  b u t  n o t  a l w a y s ,  use  more s o p h i s t i c a t e d  
t e c h n i q u e s  v i a  t h e  El lwood method.
The a c t u a l  t e c h n i q u e s  s e l e c t e d  f o r  c o m p a r i s o n  i n  t h i s  
s t u d y ,  i n  a d d i t i o n  t o  b e in g  u s e d  by t h o s e  p r a c t i t i o n e r s  i n ­
t e r v i e w e d ,  a r e  recommended i n  r e c e n t  r e a l  e s t a t e  l i t e r a t u r e .  
The models  s e l e c t e d  a r e  d e f i n e d  i n  t h i s  s e c t i o n .
2 . 2 . 1  S i m p l i s t i c  M odels
Two main c l a s s i f i c a t i o n s  o f  common r e a l  e s t a t e  v a l u a t i o n  
models  a r e  t e c h n i q u e s  t h a t  i g n o r e  o r  r e c o g n i z e  t h e  t i m e  va­
lu e  o f  money, i . e . ,  s i m p l i s t i c  m o d e ls  and D i s c o u n t e d  Cash 
Flow m o d e l s .  The t e c h n i q u e s  t h a t  i n c l u d e  t h e  t i m e  v a l u e  o f  
money c o n c e p t s  a r e  i n t e r n a l  r a t e  o f  r e t u r n ,  n e t  p r e s e n t  va­
l u e  and E l lw o o d .  Those  t h a t  i g n o r e  t h e  t im e  v a l u e  o f  money 
i n c l u d e  b r o k e r ' s  r a t e  o f  r e t u r n ,  p a y b a c k ,  f r e e  and  c l e a r  r e ­
t u r n ,  and d e b t  c o v e r a g e  r a t i o ;  t h e y  a r e  p r e s e n t e d  be low .
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2 . 2 . 1 . 1  B r o k e r ’ s  R a te  o f  R e t u r n  -  BRR
T h i s  method i s  known a s  " c a s h  on c a s h , "  " c a s h  s p e n d a b l e  
r a t e , "  o r  " e q u i t y  d i v i d e n d  r a t e "  and i s  e x p r e s s e d  a s :
CF
BRR = j - i -
Q
where CF  ̂ = Before tax , f i r s t  y e a r 's  eq u ity  cash flow
= down payment 
BRR = broker's ra te  o f  return
Wendt and c e r f  s t a t e  t h a t  t h i s  i s  one o f  t h e  more w id e ly  
used  t e c h n i q u e s  f o r  com par ing  d i f f e r e n t  i n v e s t m e n t  p r o p e r ­
t i e s . s ?  M a i s e l  and Roulac  a g r e e ,  b u t  c a u t i o n  i n v e s t o r s  t o  
a v o i d  i n c o n s i s t e n t  d e f i n i t i o n s  o f  c a s h  f lo w  and i n i t i a l  
e q u i t y . 3* Bea ton  and R o b e r t s o n  s t a t e  t h a t  t h i s  b e f o r e - t a x  
r a t e  can so m e t im es  be d i r e c t l y  com pared  t o  coupon  r a t e s  on 
o t h e r  i n v e s t m e n t s . 3* The d e c i s i o n  r u l e  i s  to  a c c e p t  a l l  p r o ­
j e c t s  t h a t  have  a BRR g r e a t e r  t h a n  o r  e q u a l  t o  a minimum 
c u t - o f f  r a t e .
3 ? i b i d . ,  p .  22.
3 * M ais e l  and R o u la c ,  p. 346.
39w i l l i a m  R. Bea ton  and T e r r y  D. R o b e r t s o n ,  Heal  E s t a t e  i n ­
v e s tm e n t  2nd ed .  (Englewood C l i f f s ,  New J e r s e y :  P r e n t i c e  
H a l l , “ i n c . , 1977) ,  p .  168.
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2 . 2 . 1 . 2  F r e e  and  C l e a r  R e t u r n  -  PGR
A n o th e r  o f  t h e  more t r a d i t i o n a l  m e a s u re s  used  by p r a c t i ­
t i o n e r s  i s  t h e  FCR which m e a s u re s  t h e  o v e r a l l  c o n t r i b u t i o n  
o f  t h e  p r o p e r t y  i t s e l f  b e f o r e  t a x  and  d e b t  c o n s i d e r a t i o n s .  
T h i s  a p p r o a c h  i s  c o m p a r a b le  t o  t h e  r e t u r n  on a s s e t s  u sed  i n  
t h e  c a p i t a l  b u d g e t i n g ,  i . e . ,  t h e  t o t a l  incom e compared t o  




where FCR = f r e e  and c lea r  return
ANOI = average net operating Income 
TPP = t o t a l  purchase p r ic e
As b e f o r e ,  t h i s  m easure  i s  s u b j e c t  t o  d e f i n i t i o n s  o f  income 
and p u r c h a s e  p r i c e .  C a u t i o n  s h o u l d  be e x e r c i s e d  i n  i t s  com­
p a r a t i v e  u s e .  T h i s  t e c h n i q u e  i s  s i m i l a r  to  t h e  Rate  of  Re­
t u r n  A n a l y s i s  t e c h n i q u e  d i s c u s s e d  by Bierman and S m id t .* *
The d e c i s i o n  r u l e  f o r  t h e  f r e e  and c l e a r  r e t u r n  t e c h n i q u e  
i s  s i m i l a r  t o  t h e  BRR. I f  t h e  FCR f o r  a p r o j e c t  i s  e q u a l  t o
*ORobert  H. Z e r b s t ,  C h a r l e s  £. Edwards and P h i l i p  L. C o o le y ,  
• •E v a lu a t io n  o f  F i n a n c i a l  L e v e rag e  f o r  R ea l  E s t a t e  I n v e s t ­
m e n t s , "  The R e a l  E s t a t e  App r a i s e r  43 ( J u l y - A u g u s t  1 9 7 7 ) , pp. 
7 - 1 1 .
Bierman and S m id t ,  c h a p t e r  2 .
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o r  g r e a t e r  t h a n  a s e l e c t e d  v a l u e  « t h e  p r o j e c t  i s  i n c l u d e d  i n  
t h e  FCR p o r t f o l i o ,
2 . 2 . 1 . 3  Payback -  PB
The payback  p e r i o d  f o r  a p r o j e c t  i s  t h e  number o f  y e a r s  
r e q u i r e d  t o  r e c o v e r  t h e  o r i g i n a l  i n v e s t m e n t .  T h i s  r e s e a r c h  
w i l l  u t i l i z e  bo th  a f t e r - t a x  and b e f o r e - t a x  c a s h  f l o w s ,  PBAT 
and PBBT r e s p e c t i v e l y .  The payback m ethod ,  w h i l e  c o n c e p t u ­
a l l y  u n s o u n d ,  h a s  a  p r a g m a t i c  a p p e a l  i n  t h a t  t h e  i n v e s t o r  
can  d e t e r m i n e  when he  w i l l  r e c o v e r  h i s  o r i g i n a l  i n v e s t m e n t .
B a t h e r  t h a n  u s i n g  some minimum r e t u r n  m e a s u r e ,  t h e  pay­
back  a c c e p t - r e j e c t  d e c i s i o n  r u l e  i s  a maximum a c c e p t a b l e  
p ay b a c k  p e r i o d ,  A p r o j e c t  w i l l  be a c c e p t e d  i f  t h e  payback  
p e r i o d  i s  l e s s  t h a n  o r  e q u a l  t o  t h e  c u t o f f  v a l u e .
2 . 2 . 1 . 4  Debt C o v e rag e  R a t i o
A n o th e r  t y p e  o f  s i m p l i s t i c  model i s  used by i n s t i t u t i o n a l  
m o r tg a g e  l e n d e r s .  The d e b t  c o v e r a g e  r a t i o  i s  d e f i n e d  a s ;
OCR = NOI/DS
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w h ere :  DCR=debt c o v e r a g e  r a t i o
NOI=net o p e r a t i n g  in co m e ,  f i r s t  y e a r  
DS=debt S e r v i c e * *
L e n d e r s  r e q u i r e  d i f f e r e n t  DCB*s f o r  d i f f e r e n t  p r o p e r t y  
t y p e s  and ,  i n  f a c t ,  use t h i s  measure a s  a r i s k  p r o x y .  The 
d e c i s i o n  r u l e  i s  t o  a c c e p t  a p r o p e r t y  f o r  i n c l u s i o n  i n  t h e  
p o r t f o l i o  i f  t h e  OCR i s  e q u a l  t o  o r  g r e a t e r  t h a n  a minimum 
c u t - o f f .
2 . 2 . 2  D isço j in te d  Cash  glow a g d g i s
The f o u r  p r e v i o u s  t e c h n i q u e s  a r e  n a i v e ,  n o n d i s c o u n t i n g  
h e u r i s t i c  models .  The t h r e e  common models  t h a t  f o l l o w  a r e  
more s o p h i s t i c a t e d  a s  t h e y  r e c o g n i z e  t h e  t i m e  v a l u e  o f  mo­
n ey .
2 . 2 . 2 . 1  I n t e r n a l  R a te  o f  R e tu r n  -  IRE
Wendt and C e r f  i n d i c a t e  t h a t  r a t e  o f  r e t u r n  m easu res  a r e  
t h e  t o u c h s t o n e  o f  s e l e c t i n g  r e a l  e s t a t e  i n v e s t m e n t s  and  
f u r t h e r  e m p h a s iz e ,  " I t  i s  g e n e r a l l y  r e c o g n i z e d  t h a t  a f t e r ­
t a x  r e t u r n  on e q u i t y  i s  t h e  most s i g n i f i c a n t  m e a su re  o f  r e a l
* * B r i t t o n  and Kerwood,  p .  3 1 5 ,  
**Wendt and C e r f ,  p .  2 6 .
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e s t a t e  i n v e s t m e n t  r e t u r n s . '**3 They a l s o  g i v e  t h e  f o r m u l a  f o r  
e x t r a c t i n g  t h a t  r e t u r n ,  1ER:
n B. -  I  -  -  T! P -  GT -  UM
E = Z -------: -------£-------£. + -----------------
t=o (1+r)^ (1+r)*
where = annual n e t income in  period t
= in te r e s t  paid on mortgage in  period t  
Aj. = mortgage am ortization  in  period t
= s a le s  p r ic e  or r e s id u a l in  period t=n 
= income tax  allow ance in  period t  
GT = c a p ita l ga in s tax
UM = unpaid mortgage
r = ra te  o f return  (IRR)
E = equity
The i n t e r n a l  r a t e  o f  r e t u r n  d e c i s i o n  r u l e  i s  t o  a c c e p t  a 
p r o j e c t  i f  i t s  1RS i s  g r e a t e r  t h a n  o r  e q u a l  t o  an a r b i t r a r y  
c u t o f f  r a t e .  P r o j e c t s  t h a t  have  an IRR g r e a t e r  t h a n  o r  
e q u a l  t o  an  o v e r a l l  minimum c u t o f f  w i l l  be i n c l u d e d  i n  t h a t  
p o r t f o l i o . * *
♦*Note t h a t  t h e  a f t e r - t a x  r e t u r n  on e q u i t y  a p p r o a c h  (which 
a s s u m e s  an o p t i m a l  f i n a n c i a l  s t r u c t u r e )  u sed  i n  r e a l  e s ­
t a t e  i s  a l s o  a d v o c a t e d  by some c o r p o r a t e  f i n a n c i a l  w r i ­
t e r s .  See  Van Horne, F i n a n c i a l  Management pp.  198-208 and 
C h a p t e r  7 o f  Mao, C o rp o ra t e  F i n a n c i a l  De c i s i o n s .
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2 . 2 . 2 . 2  Net  P r e s e n t  Value -  NPV
The NPV {Inwood method o f  income c a p i t a l i z a t i o n  i n  r e a l  
e s t a t e  l i t e r a t u r e )  i s  c l o s e l y  r e l a t e d  t o  t h e  1ER t e c h n i q u e  . 
I n s t e a d  o f  a s o l v i n g  f o r  a r a t e  o f  r e t u r n  (IRR) and  com par­
i n g  t h a t  t o  a minimum c u t - o f f  r a t e ,  a s i n g l e  r a t e  o f  r e t u r n  
f o r  a l l  p r o j e c t s  i s  s t i p u l a t e d  a n d  used a s  t h e  d i s c o u n t  
r a t e .  T h i s  r a t e  i s  t h e  a f t e r - t a x  r a t e  o p p o r t u n i t y  c o s t  f o r  
e q u i t y  f u n d s .  The model f o r  NPV i s :
NPV = Z --------:------ lo
t = l  (1+R)
where = a fte r  tax  eq u ity  cash flow  in  period t
lo  = i n i t i a l  ou tlay
R = weighted average c o s t  o f  c a p ita l
A p r o j e c t  w i l l  be s e l e c t e d  f o r  t h e  p o r t f o l i o  i f  i t s  NPV i s  
g r e a t e r  t h a n  o r  e q u a l  t o  z e r o  a t  a p a r t i c u l a r  c u t - o f f  d i s ­
c o u n t  r a t e .
2 . 2 . 2 . 3  E l lwood  -  ELL
Many o f  r e a l  e s t a t e  a n a l y s t s  s im p l y  do n o t  u se  IRR o r  NPV 
t e c h n i q u e s  i n  a n a l y z i n g  p o t e n t i a l  i n v e s t m e n t s . * ®  The E l lw ood
*®Recent  r e a l  e s t a t e  (and MBA) g r a d u a t e s  who u n d e r s t a n d  Net  
P r e s e n t  v a l u e  and I n t e r n a l  R a t e  o f  R e tu rn  t e c h n i q u e s  do 
n o t  u t i l i z e  them mainly  b e c a u s e  e x i s t i n g  cu s to m s  w i t h i n  
t h e  r e a l  e s t a t e  i n d u s t r y  demand t h a t  t h e y  u se  Ellwood i n -
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t e c h n i q u e ,  d e v e l o p e d  i n  1957 by  L. H. E l lw o o d ,  p a r a l l e l s  t h e  
b e f o r e - t a x  w e i g h t e d  a v e r a g e  c o s t  o f  c a p i t a l  v a l u a t i o n  t e c h ­
n i q u e  used  i n  c o r p o r a t e  f i n a n c e .  T h i s  " m o r t g a g e - e q u i t y "  
v a l u a t i o n  t e c h n i q u e  s e p a r a t e l y  v a l u e s  the  t o t a l  s t a b i l i z e d  
NOI by d i s c o u n t i n g  t h e  d e b t  s e r v i c e  a t  t h e  m o r tg a g e  i n t e r e s t  
r a t e  and  t h e  e q u i t y  c a s h  f low  a t  t h e  e q u i t y  y i e l d  r a t e .  The 
Ellwood t e c h n i q u e  i s  used  p r i m a r i l y  by  f e e  a p p r a i s e r s  and 
m o r tg ag e  l e n d e r s .  I t  i s  i r o n i c  t h a t  t h e  main body o f  r e a l  
e s t a t e  a p p r a i s e r s  have  been u s i n g  DCF v a l u a t i o n  t h e o r y  f o r  
t h e  p a s t  two d e c a d e s  ( p e r h a p s  i n a d v e r t e n t l y )  w h i l e  a s i g n i ­
f i c a n t  p o r t i o n  o f  t h e i r  c o u n t e r p a r t s  i n  c o r p o r a t e  c a p i t a l  
b u d g e t i n g  h av e  been  more r e l u c t a n t  t o  a d o p t  t h i s  m e thod .**
While  t h e  e x a c t  f o r m u l a t i o n  o f  t h e  Ellwood t e c h n i q u e  i s  
a l g e b r a i c a l l y  cumbersome,  i t  i s  d i s c u s s e d  i n  d e t a i l  i n  c h a p ­
t e r  s i x  o f  W e n d t ' s  c r i t i c a l  a s s e s s m e n t  of  r e a l  e s t a t e  a p ­
p r a i s a l . * ?  The t e c h n i q u e  i g n o r e s  t a x e s ,  a ssum es  a s t a b i l i z e d  
NOI and  c a p i t a l i z e s  t h i s  s t r e a m  p l u s  a r e v e r s i o n  a t  an 
" e q u i t y  y i e l d  r a t e "  ( e q u i t y  i n v e s t o r ' s  b e f o r e - t a x  r e q u i r e d
s t e a d ,
*&Terry R o b e r t s o n  and  Glenn f iu f r a n o ,  " E q u i t y  Y i e l d s :  & Cash
Flow V e r i f i c a t i o n . "  îfeg Real E s t a t e  A p p r a i s e r  (March-A- 
p r i l ,  1 9 7 6 ) ,p p .  4 2 -9 5 .
* ? P a u l  F. Wendt,  R e a l  g s t a t ^  ABSEàiSàl  &ê£igw §nd. a u t l e g k ,  
(A th e n s ,  G e o r g i a :  U n i v e r s i t y  o f  G e o r g i a  P r e s s ,  1974) ,  c h .
6 .  See a l s o  c h a p t e r  2 o f  Wendt and  C e r f .
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r a t e  o f  r e t u r n ) . The model i s  shown b e lo w :
VBQ = (ANOI-DS)AF + (TV-HB)PVF
viiere VBQ = value of equity
ÆNOI = average net operating income 
AF = present value of annuity @ ESR for term of project 
TV = terminal value 
TLB = terminal loan balance 
PVF = present value @ EÏR for term of project 
DS = debt service
I f  t h e  e q u i t y  y i e l d  r a t e  (EYR) o f  a p r o j e c t ,  a s  d e t e r ­
mined by t h e  El lwood t e c h n i q u e ,  i s  e q u a l  t o  o r  g r e a t e r  t h a n  
t h e  c u t - o f f ,  i t  w i l l  be  i n c l u d e d  i n  t h e  E l lw ood p o r t f o l i o .
2 .3  BISKrAMySIlD NE£ PRESENT VALUE MODEL -  RANP7
The r i s k - a d j u s t e d  NPV model i s  one of  t h e  most s o p h i s t i ­
c a t e d  models t h a t  can  be a p p l i e d  t o  r e a l  w o r ld  d a t a .  I t  i s  
i n c l u d e d  i n  t h i s  s e c t i o n  b e c a u s e  i t  h a s  been u l t i m a t e l y  c h o ­
sen a s  t h e  bench  m ark ,  o r  c r i t e r i o n  m e th o d ,  t o  which a l l  
o t h e r  models  a r e  com pared .  The c h o i c e  c r i t e r i o n  and r a t i o ­
n a l e  f o r  c h o o s in g  t h i s  method w i l l  be e x p l a i n e d  i n  t h e  f o l ­
l o w in g  c h a p t e r .
2 . 3 . 1  The Mode l
The r i s k - a d j u s t e d  n e t  p r e s e n t  v a l u e  model i s  d e f i n e d  a s :
MNPV = E -----^  -  Id
t=o (1+r)
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where MPV = m etric  r is k  adjusted  NPV
= expected  annual a f te r - ta x  eq u ity  cash flow  
r = r isk  ad ju sted  d iscount rate  
lo  = i n i t i a l  cash o u tla y , down payment 
n = h o ld in g  p eriod
2 . 3 . 2  Data  I n p u t s
T h e re  a r e  two d i s t i n c t  t y p e s  o f  i n f o r m a t i o n  r e q u i r e d  by 
t h e  model .  The e x p e c t e d  a n n u a l  c a s h  f lo w  e s t i m a t e s  f o r  eac h  
y e a r  a r e ,  o f  c o u r s e ,  r e q u i r e d  o f  any ca sh  f low  model.  The 
s e c o n d  i n p u t  i s  t h e  a p p r o p r i a t e  d i s c o u n t  r a t e .  T h i s  o n e r o u s  
p rob lem  i s  i n t e n s i f i e d  by t h e  need t o  e s t i m a t e  a d i s c o u n t  
r a t e  f o r  e a c h  p r o j e c t .
Because  t h e  r i s k - a d j u s t e d  d i s c o u n t  r a t e  i n c l u d e s  b o th  t h e  
t i m e  v a l u e  o f  money and t h e  r i s k  premium, p r o j e c t  r i s k  l e v e l  
i s  a m a jo r  d e t e r m i n a t e  of  t h e  d i s c o u n t  r a t e .  T h i s  model i s
s o l v e d  f o r  a v a l u e  o n l y  a f t e r
1. The r i s k  l e v e l  f o r  e a ch  p r o j e c t  i s  e s t i m a t e d  and
2 .  The d i s c o u n t  r a t e  co m m en su ra te  w i th  t h a t  r i s k
l e v e l  i s  s t i p u l a t e d .
A m a jo r  c r i t i c i s m  o f  t h e  r i s k - a d j u s t e d  NPV t e c h n i q u e  has  
b een  made by B o b ic h e c k  and M y ers .* "  When co m p ar in g  t h e  c e r ­
t a i n t y  e q u i v a l e n t  DCF t e c h n i q u e  t o  t h e  RANPV, t h e  BANPV i s
« " A le x a n d e r  A. B o b ic h e c k  and  S t e w a r t  C. Myers ,  " C o n c e p t u a l  
P r o b le m s  i n  t h e  use  o f  B i s k - A d j u s t e d  D i s c o u n t  R a t e s , "  
J o u r n a l  o f  F in a n c e  21 (December 1 9 6 6 ) , p p . 7 2 7 -7 3 0 .
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v a l i d  o n l y  i f  t h e  r i s k i n e s s  o f  t h e  c a s h  f lo w  s t r e a m  i s  
assum ed t o  i n c r e a s e  w i t h  t i m e . * *  Mao, how ever ,  t e n d s  t o  d i s ­
c o u n t  t h i s  p rob lem  and  f a v o r s  R i s k - A d j u s t e d  NPV a s  a d e c i ­
s i o n  c r i t e r i a  b e c a u s e  t h e s e  " r i s k - a d j u s t e d "  r e t u r n s  a r e  more 
r e a d i l y  a v a i l a b l e  i n  t h e  m a r k e t  p l a c e  than  t h e  v a r i a n c e  o f  
NPV r i s k  p roxy  so m e t im es  a d v o c a t e d  a s  t h e  a l t e r n a t i v e  i n  
c o r p o r a t e  f i n a n c e . so
T h i s  RANPV t e c h n i q u e  demands t h a t  ex  a n t e  s u b j e c t i v e  e s ­
t i m a t e s  f o r  b o t h  r i s k  l e v e l  and  d i s c o u n t  r a t e  be made b e f o r e  
t h e  model i s  s o l v e d  f o r  an e s t i m a t e  o f  v a l u e .  T h i s  com plex  
e s t i m a t i n g  p r o c e d u r e  i s  d e t a i l e d  i n  C h a p t e r  I I I .
2 .4  RISK C L A ^  H0J2ILS
W hile  t h e  RANPV model d e s c r i b e d  ab o v e  i s  among t h e  most 
s o p h i s t i c a t e d  r e a l  e s t a t e  m o d e ls  t h a t  can be u s e d  on r e a l  
w o r ld  d a t a ,  i t  would b e  e x t r e m e l y  d i f f i c u l t  t o  im p le m e n t  i n  
an a p p r a i s a l  o r  m o r tg a g e  b an k in g  b u s i n e s s .  Sundem s u g g e s t s  
t h a t ,  by s i m p l i f y i n g  r e l a t i v e l y  s o p h i s t i c a t e d  m o d e l s ,  r e ­
s u l t s  s u p e r i o r  t o  common m odels  can  b e  a c h i e v e d  a t  low im­
p l e m e n t a t i o n  c o s t s . S I  Three  t y p e s  o f  r i s k  c l a s s  m ode ls  (NPV,
* * I b i d
soR ao ,  F i n a n c i a l  D e c i s i o n s  pp.  1 5 3 -154 .
S»Sundem, A c c o u n t in g  Review, pp.  3 0 6 -2 0 .
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BRR and ELL) s p e c i f i e d  i n  t h i s  r e s e a r c h  a r e  d e s c r i b e d  in  
t h i s  s e c t i o n .
2 . 4 . 1  Net £ r g s e g t  Vaj^ug. wi^tj. R i s k  C l a s s e s  -  
NPV(R)
The NPV(R) aodel®* i s  i d e n t i c a l  t o  t h e  r i s k  a d j u s t e d  me­
t r i c  model e x c e p t  t h a t  t h e  p r o j e c t s  a r e  b r o k e n  i n t o  r i s k  
s u b s e t s  and  t h e n  d i s c o u n t e d  a t  d i f f e r e n t  d i s c o u n t  r a t e s  t o  
r e f l e c t  t h e  d i f f e r e n t  r i s k  l e v e l s  i n  e a c h  c l a s s .  For exam­
p l e ,  i n  a t h r e e - r i s k  c l a s s  m ode l ,  NPV( 3 ) ,  t h e  r i s k  w i l l  s im ­
p l y  be d i v i d e d  i n t o  t h r e e  s u b s e t s  o r  s e g m e n ts  and t h e  p r o ­
j e c t s  t h a t  f a l l  i n  t h e  s e c o n d  r i s k  segm en t  w i l l  be 
d i s c o u n t e d  a t  a r a t e  e g u a l  t o  t h a t  s e g m e n t ' s  a v e r a g e  e x ­
p e c t e d  r a t e  o f  r e t u r n .  I n  F i g u r e  1, t h e  p r o j e c t s  t h a t  f a l l  
w i t h i n  t h e  t h r e e  d i f f e r e n t  r i s k  s e g m e n t s  w i l l  be d i s c o u n t e d  
a t  D1, D2, and D3 r e s p e c t i v e l y .  The p r o j e c t s  t o  be d i s ­
c o u n t e d  a t  D2 a r e  t h o s e  i n  r i s k  segment  tw o ,  d e f i n e d  a s  
t h o s e  p r o j e c t s  t h a t  f a l l  b e tw een  S{2> and 5 ( 3 ) .
The i n t u i t i v e  a p p e a l  f o r  t h i s  " r i s k  c l a s s "  model o v e r  t h e  
" w e i g h t e d  a v e r a g e  c o s t  o f  c a p i t a l "  d i s c o u n t  r a t e  model ,  NPV, 
i s  a d d r e s s e d  i n  c o n j u n c t i o n  w i th  F i g u r e  2. The l a r g e  c r o s -
s zT h e  "R" e n c l o s e d  i n  p a r e n t h e s e s  i n d i c a t e s  a r i s k  c l a s s  mo­
d e l  i n  g e n e r a l .  When a number r e p l a c e s  t h e  R, f o r  exam ple  
NPV (3) , t h i s  i n d i c a t e s  a NPV model w i th  t h r e e  r i s k  
c l a s s e s .




F i g u r e  1: Three  R isk  c l a s s  NPV Model
s h a t c h  t r i a n g l e s  show t h e  a r e a s  i n  which t h e  NPV model w i l l  
i n c o r r e c t l y  a s s i g n  p r o j e c t s  t o  a p o r t f o l i o .  Any p r o j e c t  i n  
t h e  l e f t  hand l a r g e  t r i a n g l e  w i l l  be r e j e c t e d  by t h e  NPV mo­
d e l  bu t  w i l l  c o r r e c t l y  be a c c e p t e d  by th e  m e t r i c ,  t h e r e b y  
r e s u l t i n g  in  o p p o r t u n i t y  c o s t  l o s s e s  t o  t h e  i n v e s t o r .  Con­
v e r s e l y ,  t h e  r i g h t  hand l a r g e  t r i a n g l e  shows t h e  a r e a  i n  
which  t h e  NPV a c c e p t s  u n d e s i r a b l e  p r o j e c t s  which h a v e  n e g a ­
t i v e  v a l u e s .
While t h e  t h r e e  r i s k  c l a s s  model ,  NPV ( 3 ) ,  w i l l  n o t  v a l u e  
a l l  p r o j e c t s  c o r r e c t l y ,  i t  d o es  s u b s t a n t i a l l y  r e d u c e  t h e  
a r e a  o f  p o t e n t i a l  i n c o r r e c t  s e l e c t i o n .  T h i s  i s  em p h a s iz ed  
i n  F ig u re  2. The d o u b l e  c r o s s h a t c h e d  p o r t i o n  shows t h e  e r ­
r o r  r e g i o n  o f ,  s a y ,  r i s k  segm ent  o n e ,  ( R ( 1 ) ) .  T h i s  means 
t h a t  p r o j e c t  A w i l l  be c o r r e c t l y  a c c e p t e d  by NPV (3) and r e ­
j e c t e d  by NPV. P r o j e c t  B w i l l  be i n c o r r e c t l y  r e j e c t e d  by





F i g u r e  2: E r r o r  R e g i o n s  o f  tiPV(3) Model
b o t h  NPV and NPV (3) w h i l e  p r o j e c t  c w i l l  be c o r r e c t l y  
r e j e c t e d  by NPV and i n c o r r e c t l y  a c c e p t e d  by NPV ( 3 ) .
The a d v a n t a g e  o f  i n c r e a s i n g  t h e  number o f  r i s k  c l a s s e s  i s  
f u r t h e r  em p h as iz ed  i n  F i g u r e  3.  The e r r o r  r e g i o n  f o r  NPV on 
t h e  l e f t  i s  t h e  a r e a  o f  t h e  two c r o s s h a t c h e d  t r i a n g l e s  
( (1 /4 X 1 X2)) and  t h e  e r r o r  r e g i o n  o f  t h e  NPV (3) model  on t h e  
r i g h t  i s  t h e  a r e a  o f  t h e  s i x  s m a l l  t r i a n g l e s  ( ( 1 /1 2 X 1 X 2 ) ) ,  a 
r e d u c t i o n  o f  67% f o r  i n c r e a s i n g  t h e  r i s k  c l a s s  from one t o  
t h r e e .  The r e m a i n i n g  e r r o r s  a r e  n o t  o n ly  f e w e r ,  b u t  s m a l ­
l e r ,  so  t h e  b e n e f i t  i s  f a r  more th a n  a 67% r e d u c t i o n  i n  t h e  
number o f  e r r o r s .
The d e c i s i o n  r u l e  f o r  NPV(R) i s  t h a t  a p r o j e c t  w i l l  be 
s e l e c t e d  f o r  i n c l u s i o n  in  t h e  p o r t f o l i o  i f  i t s  NPV a t  t h e







F i g u r e  3: E r r o r  R e d u c t i o n  of  R i s k  C l a s s  Models
a p p r o p r i a t e  d i s c o u n t  r a t e  ( f o r  i t s  p a r t i c u l a r  r i s k  segm ent)  
i s  g r e a t e r  t h a n  o r  e q u a l  t o  z e r o .
2 . 4 . 2  g l l v o o d  a i t h  R i s k  C l a s s e s  % E l i  (R)
The d i f f e r e n c e  be tw een  t h e  E l lwood t e c h n i q u e  and  ELL(R) 
i s  i n  t h e  s e l e c t i o n  o f  a p p r o p r i a t e  d i s c o u n t  r a t e s  ( b e f o r e ­
t a x  e q u i t y  y i e l d  r a t e s ,  EYR) f o r  t h e  d i f f e r e n t  r i s k  s e g ­
m e n t s .  The p r o c e d u r e  w i l l  be t o  f i r s t  d e t e r m i n e  t h e  r e l a ­
t i o n s h i p  between r i s k  and  t h e  p r o j e c t ' s  e x p e c t e d  e q u i t y  
y i e l d  r a t e  and t h e n  t o  a p p l y  t h e  same a c c e p t - r e j e c t  d e c i s i o n  
r u l e  u sed  in  t h e  ELL m odel .
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2 . 4 . 3  B r o k ^ r i s  &&te og R e t u r n  w&tb B is k  Cl&ss&s 
2  BfiR(R)
T h i s  p r o c e d u r e  w i l l  be  i d e n t i c a l  t o  t h e  ELL(R) e x c e p t  t h a t  a 
d i f f e r e n t  r e q u i r e d  r e t u r n  m e a s u re .  B r o k e r ’s  B a te  o f  R e t u r n ,  
w i l l  be used  t o  d e f i n e  t h e  r i s k  and r e t u r n  s c h e d u u l e .  A d e ­
c i s i o n  r u l e  s i o i l i a r  t o  £LL(R) w i l l  be u s e d  t o  a c c e p t  p r o ­
j e c t s .  T h a t  i s ,  i f  t h e  minimum c u t - o f f  f o r  a p r o j e c t  ( t h a t  
p r o j e c t s '  r i s k - a d j u s t e d  BRR) i s  r e a c h e d ,  i t  w i l l  be a c c e p t e d  
i n  t h e  p o r t f o l i o .
The o b j e c t i v e  o f  r e a l  e s t a t e  v a l u a t i o n  models  i s  t o  weigh  
t h e  two most c r i t i c a l  e l e m e n t s  i n  e s t i m a t i n g  t h e  worth  o f  an 
income s t r e a m ,  t h e  e x p e c t e d  r e t u r n  and  t h e  p r o b a b i l i t y  o f  
a c h i e v i n g  t h a t  r e t u r n  r e s p e c t i v e l y .  The i m p l i c i t  a s s u m p t i o n  
i s  t h a t  any p o p u l a r  model s u f f i c i e n t l y  p e r fo r m s  t h i s  r i s k -  
d i s c r i m i n a t i n g  f u n c t i o n  o r  t h a t  t h e  a p p r o p r i a t e  c u t - o f f  r a t e  
u sed  i n  s i m p l i s t i c  m o d e ls  r e f l e c t s  t h e s e  r i s k  d i f f e r e n t i a l s .  
The n e x t  c h a p t e r  d e s c r i b e s  t h e  m ethodo logy  i n  c o m p a r in g  r e a l  
e s t a t e  v a l u a t i o n  m o d e ls ,  and  t h e  r e s u l t s  a r e  p r e s e n t e d  i n  
t h e  f o l l o w i n g  c h a p t e r .
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C h a p t e r  I I I  
METHODOLOGY
The f i r s t  two s e c t i o n s  o f  t h i s  c h a p t e r  e x p l o r e  t h e  c r i ­
t e r i o n  model a p p r o a c h  f o r  e v a l u a t i n g  c a p i t a l  a l l o c a t i o n  mo­
d e l s  and t h e n  s e t s  f o r t h  t h e  c o n s i d e r a t i o n s  f o r  s e l e c t i n g  
t h e  bench  mark t e c h n i q u e  and  f o r  s u b s e q u e n t l y  a p p l y i n g  t h e  
model  t o  r e a l  d a t a .  The c o m p a r i s o n  m e th o d o lo g y  between t h e  
c r i t e r i o n  model and o t h e r  m o d e ls  i s  d i s c u s s e d  i n  t h e  l a s t  
s e c t i o n .  -
3 .1  CRITERION MODEL APPROACH
One o f  t h e  t r a d i t i o n a l  a p p r o a c h e s  t o  m e a s u r i n g  model 
w o r th  i s  t o  e v a l u a t e  t h e  v a l i d i t y  o f  i t s  a s s u m p t i o n s ,  s u n ­
dem, h o w ev er ,  c h a l l e n g e s  t h a t  a p p ro a c h  and s u g g e s t s  t h a t  a p ­
p a r e n t l y  l i t t l e  work h a s  b e e n  done  i n  e v a l u a t i n g  t h e  r e l a ­
t i v e  p e r f o r m a n c e  o f  t h e s e  m o d e ls ,* *  sundem e v a l u a t e s  s e v e r a l  
d i f f e r e n t  models  and com pares  t h e i r  r e s u l t s  t o  t h o s e  o f  a 
b e n c h  m ark ,  o r  c r i t e r i o n  t e c h n i q u e . * *
s*Gary  L .  Sundem, " E v a l u a t i n g  S i m p l i f i e d  C a p i t a l  B u d g e t in g  
Models  i n  S i m u l a t e d  E n v i r o n m e n t s " ,  J o u r n a l  o f  f i n a n c e  30 
(S ep tem ber  1 9 7 5 ) , pp .  9 7 7-992 .
s*G ary  L. Sundem, " E v a l u a t i n g  S i m p l i f i e d  C a p i t a l  B u d g e t in g  
Models  Us ing  T i m e - S t a t e  P r e f e r e n c e  M e t r i c " ,  A c c o u n t i ng Re-
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w i t h o u t  a s t a n d a r d ,  t o  which r e s u l t s  a l l  o t h e r  r e a l  e s ­
t a t e  v a l u a t i o n  model r e s u l t s  a r e  co m pared ,  t h e r e  can  be no 
d e t e r m i n a t i o n  a s  t o  which model ,  o r  m ode ls ,  a r e  s u p e r i o r  o r  
i n f e r i o r .  The c r i t e r i o n  model a p p r o a c h  a l l o w s  s u c h  c o m p a r i ­
s o n s .
3 .2  CRITERION MODEL
The t e c h n i q u e  s e l e c t e d  f o r  use  a s  t h e  bench  mark w i l l  
i d e a l l y  have two p r o p e r t i e s  t h a t  a r e  n o t  c o m p l e t e l y  c o m p a t i ­
b l e .  F i r s t , i t  w i l l  c o r r e c t l y  v a l u e  each p r o s p e c t i v e  p r o ­
j e c t ,  and s e c o n d ,  i t  c an  be a p p l i e d  t o  a c t u a l  p r o j e c t s .  
T h i s  s e c t i o n  e x am in e s  t h e  key t h e o r e t i c a l  i s s u e s  i n v o l v e d  i n  
s e l e c t i n g  a bench  mark model and t h e n  s e l e c t s  t h e  r i s k - a d ­
j u s t e d ,  n e t  p r e s e n t  v a l u e  model a s  t h e  c r i t e r i o n .  The r a t i ­
o n a l e  f o r  s e l e c t i n g  t h i s  model and  some p ro b le m s  i n  a p p l y i n g  
t h e  model a r e  t h e n  d i s c u s s e d .  S p e c i f i c a l l y ,  t h e  l a s t  p a r t  
o f  t h i s  s e c t i o n  i s  d e v o t e d  t o  t h e  s o l u t i o n  o f  t h e  o n e r o u s ,  
b u t  n e c e s s a r y ,  s e l e c t i o n  of  t h e  ex o g en o u s  model p a r a m e t e r ,  
th e  a p p r o p r i a t e  r i s k - a d j u s t e d  r e q u i r e d  r a t e  o f  r e t u r n  f o r  
e a ch  p r o j e c t .
v i e w 49 ( A p r i l  1 9 7 4 ) ,  pp.  306-320 .  See  a l s o  Rodger  P. Bey 
and  R. Burr  P o r t e r ,  "An E v a l u a t i o n  o f  C a p i t a l  B u d g e t in g  
P o r t f o l i o  Models  Using S im u la t e d  D a t a " ,  l i i â  E&ai&â&Ei&g 
Eco n o m is t  23 ( F a l l  1 9 7 7 ) ,  p p .  4 1 -6 5 .
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3.  2 .  1 I s s u e s
S e v e r a l  p o i n t s  must be c o n s i d e r e d  when c h o o s i n g  a t e c h n i ­
que to  " c o r r e c t l y "  v a l u e  a l l  p r o j e c t s  i n  t h e  s t u d y .  F i r s t ,  
t h e  i s s u e  o f  w h e th e r  t h e  m e t r i c  s h o u ld  be a s i n g l e  p e r i o d  o r  
a m u l t i - p e r i o d  model must be a d d r e s s e d .  T hen ,  t h e  i s s u e  o f  
p r o j e c t  d i v e r s i f i c a t i o n  must  be c o n s i d e r e d .  A n o th e r  key i s ­
s u e  i s  t h a t  o f  s e l e c t i n g  a r i s k  p roxy  f o r  t h e  s t u d y .  These  
key  i s s u e s  a r e  f o l l o w e d  by a d i s c u s s i o n  o f  m u l t i p l e - p e r i o d  
v a l u a t i o n  models .
3 . 2 . 1 . 1  Time Frames
The most common t h e o r e t i c a l  i n v e s t m e n t  v a l u a t i o n  model  i s  
c a s t  i n  a s i n g l e - p e r i o d  f ram ew o rk .  T h i s  model i s  g e n e r a l l y  
r e f e r r e d  t o  a s  t h e  C a p i t a l  A s s e t  P r i c i n g  M o d e l . s s  A l th o u g h  
t h e  s e c u r i t i e s  m ark e t  a p p r o a c h  o f  t h e  CAPM h a s  been  a p p l i e d  
t o  p h y s i c a l  a s s e t s  by B u b i n s t e i n , ® *  two a s p e c t s  o f  r e a l  e s ­
t a t e  i n v e s t m e n t s  — l o n g  l i f e  and  a b s e n c e  o f  r e a l i s t i c  y e a r l y
s® T his  g e n e r a l  model was d e v e l o p e d  s i m u l t a n e o u s l y  by  t h r e e  
w r i t e r s :  w i l l i a m  F.  S h a r p e ,  " C a p i t a l  A s s e t  P r i c e s :  A
T h e o ry  o f  Market  E q u i l i b r i u m  Under C o n d i t i o n s  o f  R i s k , "  
J o u r n a l  o f  F in a n c e  19 {Septem ber  1 9 6 4 ) ,  pp.  4 2 5 - 4 4 2 . ;  J o h n  
L i n t n e r ,  "The V a l u a t i o n  o f  Risk  A s s e t s  and  t h e  s e l e c t i o n  
o f  R i s k y  I n v e s t m e n t s  i n  S t o c k  P o r t f o l i o s  and  C a p i t a l  Budg­
e t s , "  £ h e  gevigw q f  Economics  a&d S t a t i s t i c s  47 ( F e b r u a r y  
1 9 6 5 ) ,  p p .  13-37 ;  J a n  H o s s i u ,  " E q u i l i b r i u m  i n  a C a p i t a l  
A s s e t  M a rk e t , "  E c o n o m e t r i c s  3 4 (O c to b e r  1 9 6 6 ) ,  pp.  7 6 0 - 7 8 3 .
® * R u b i n s t e i n ,  p. 1 6 7 -8 2 .
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p r i c e  i n f o r m a t i o n  — g e n e r a l l y  p r e c l u d e  t h e  u se  o f  a s i n g l e -  
p e r i o d  a p p r o a c h .
3 . 2 . 1 . 2  S t o c h a s t i c  I n f l u e n c e s
The r e q u i r e m e n t  t h a t  t h e  m e t r i c  n o t  d e f y  o p e r a t i o n a l i z a ­
t i o n  makes t h e  i s s u e  o f  s t o c h a s t i c  i n f l u e n c e s  v e ry  i m p o r t a n t  
b e c a u s e  t h e  p rob lem  f o c u s e s  on what m easu rem en t  t o  u s e  f o r  a 
r i s k  p r o x y .  T h e r e  a r e  t h r e e  g e n e r a l  a p p r o a c h e s  t o  s e l e c t i n g  
q u a n t i f i a b l e  r i s k  s u r r o g a t e s .
The most  com plex  a p p r o a c h  i n v o l v e s  t h e  e s t i m a t i o n  o f  a 
f u l l  v a r i a n c e - c o v a r i a n c e  m a t r i x  o f  e x p e c t e d  p r o j e c t  r e t u r n s .  
For ex am p le ,  t h i s  d a t a  s e t  r e q u i r e s ,  i n  a d d i t i o n  t o  e x p e c t e d  
r e t u r n s  and v a r i a n c e s ,  561 e s t i m a t e s  o f  c o v a r i a n c e s  f o r  a 
p o r t f o l i o  o f  34 p r o j e c t s ,  a cumbersome u n d e r t a k i n g . s ?  The 
i n d e x  model a p p r o a c h  r e q u i r e s  o n l y  e s t i m a t e s  o f  r e t u r n  c o -  
v a r i a n c e s  be tw een  p r o j e c t s  and an in d e x .® *  The t h i r d  a p -
s?The  number o f  c o v a r i a n c e  c e l l s  t o  be  e s t i m a t e d  i n  a f u l l  
v a r i a n c e - c o v a r i a n c e  m a t r i x  i s  n ( n - 1 ) / 2  ( ( 3 4 x 3 3 ) / 2  = 5 6 1 ) .
See Kalman J .  Cohen and J e r r y  A. P ogue ,  "An E m p i r i c a l  
E v a l u a t i o n  o f  A l t e r n a t i v e  P o r t f o l i o  s e l e c t i o n  M o d e ls . "  
J o u r n a l  o f  Bu s i n e s s  F i n a n c e ,  ( A p r i l  1967) ;  169-93 .
®*Two in d e x  models  a r e  a v a i l a b l e ,  b u t  no g e n e r a l l y  a c c e p t a ­
b l e  r e a l  e s t a t e  i n d e x e s  a r e  a v a i l a b l e .  See  W i l l iam  F. 
S h a r p e ,  "A S i m p l i f i e d  Model f o r  P o r t f o l i o  A n a l y s i s , "  Ma n­
agement  s c i e n c e  ( J a n u a r y  1 9 6 3 ) ;  2 7 7 - 9 3 .  A lso  s e e  Kalman
J .  Cohen and J e r r y  A. Pogue "An E m p i r i c a l  E v a l u a t i o n  o f  
A l t e r n a t i v e  P o r t f o l i o  s e l e c t i o n  M o d e l s . "  J o u r n a l  o f  b u s i ­
ne s s  Fi n a n c e  40 ( A p r i l  1967) ,  pp.  163-193 .
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p r o a c h  i g n o r e s  b o t h  t h e  c o v a r i a n c e s  be tween  p r o j e c t  r e t u r n s  
and t h e  c o v a r i a n c e  be tween  p r o j e c t s  a n d  a m a rk e t  i n d e x .
The l a s t  a p p r o a c h ,  t h a t  o f  i g n o r i n g  s t o c h a s t i c  i n f l u e n c e s  
and h e n c e  t h e  " w i t h i n  f i r m "  d i v e r s i f i c a t i o n  e f f e c t ,  i s  used  
i n  t h i s  s t u d y .  T h e re  i s  e s s e n t i a l l y  one r e a s o n  f o r  t h i s  
c h o i c e .  The d a t a  r e q u i r e m e n t s  c o u l d  be s a t i s f i e d  f o r  t h i s  
a p p r o a c h  where  t h e  r e q u i r e m e n t s  f o r  t h e  o t h e r  c h o i c e s  a r e  
n o t  a v a i l a b l e .  The d e c i s i o n  was made e a s i e r  a l s o  b e c a u s e  
s e v e r a l  w r i t e r s  s u g g e s t  t h i s  a p p r o a c h .  H a ley  and  S c h a l l  
s u g g e s t  t h a t  f i r m  d i v e r s i f i c a t i o n  i s  n o t  r e l e v a n t  and t h a t  
s t o c h a s t i c  i n f l u e n c e s  sh o u ld  be i g n o r e d  a t  t h e  f i r m  l e v e l . s *
Mao s t a t e s  t h a t  w h i l e  f i r m s  do d i v e r s i f y ,  t h e y  r a r e l y  
f o l l o w  t h e  f i n a n c i a l  t h e o r y  f r a m e w o rk .  As p r o p o s a l s  a r e  
s u b m i t t e d  i n d e p e n d e n t l y  by d i v i s i o n s ,  th e y  s i m p l y  do n o t  i n ­
c l u d e  v a r i a n c e - c o v a r i a n c e  i n f o r m a t i o n  n e c e s s a r y  f o r  w i t h i n -  
f i r m  d i v e r s i f i c a t i o n  .**
s ’ L aw ren ce  D. s c h a l l  and  C h a r l e s  w. H a le y ,  i n t r o d u c t i o n  t o  
f i n a n c i a l  Management (New York :  McGraw H i l l J  19 7 7 ) ,  Chap­
t e r  9 and 14,  See a l s o  R u b i n s t e i n .
Gojames C. T. Mao, C o r p o r a t e  F i n a n c i a l  D e c i s i o n s  P a l o  A l t o ,  
C a l i f o r n i a : P a v a n  P u b l i s h e r s ,  1 9 7 6 ) ,1 7 7 .
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3 . 2 . 1 . 3  R i s k  M easures
Van Horne q u e s t i o n s  t h e  a s s u m p t i o n s  o f  t h e  c a p i t a l  a s s e t  
p r i c i n g  model  f o r  r e a l  a s s e t  a p p l i c a t i o n s  and  a r r i v e s  a t  t h e  
c o n c l u s i o n  t h a t  t o t a l  r i s k  i s  i m p o r t a n t  and t h a t  s t o c h a s t i c  
i n f l u e n c e s  w i t h i n  t h e  f i r m  c a n  be i g n o r e d . * *  Mao a l s o  a d v o ­
c a t e s  t h e  use  o f  t o t a l  v a r i a n c e  (o r  s t a n d a r d  d e v i a t i o n )  f o r  
two r e a s o n s .  B u s i n e s s  m anagers  t r y  t o  p r e d i c t  c e r t a i n t y  o f  
" e a r n i n g s , ” which  can  be q u a n t i f i i e d  by s t a n d a r d  d e v i a t i o n ,  
and i n  r e a l  a p p l i c a t i o n s  t h e  c o v a r i a n c e  f i g u r e s  a r e  n o t  
a v a i l a b l e . *2 R e a l  e s t a t e  l i t e r a t u r e  e m p h a s i z e s  t h e  u s e  o f  
s t a n d a r d  d e v i a t i o n  a s  a r i s k  m e a s u r e . *3
3 . 2 . 1 . 4  M u l t i - P e r i o d  Models
The t h r e e  g e n e r a l l y  a c c e p t e d  DCF a p p r o a c h e s  f o r  d e t e r m i n ­
in g  t h e  v a l u e  o f  a n  a s s e t  s t r e a m  a r e  (1) t i m e - s t a t e  p r e f e r ­
e n c e  (2) c e r t a i n t y  e q u i v a l e n t  and  (3) r i s k  a d j u s t e d  d i s c o u n t  
m ode ls .
T i m e - S t a t e  P r e f e r e n c e . T h i s  g e n e r a l i z e d  model
assum es  t h a t :
1.  An i n v e s t m e n t ' s  outcome p o s s i b i l i t i e s  a r e  known. 
T h e se  f u t u r e  o u tcom es  must  be m u t u a l l y  e x c l u s i v e  
and e x h a u s t i v e .
6»Van Horne , p  209.
62Hao, SorpoE&te 176-177 .
* 3 B r i t t o n  and Kerwood, p p .  31-34 and  3 5 3 -3 5 5 .
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2 .  The e x p e c t e d  v a l u e  o f  t h e  i n v e s t m e n t  i s  t h e  v a l u e  
o f  e a c h  ou tcom e t i m e s  t h e  p r o b a b i l i t y  o f  each  o u t ­
come.
3. Each ou tcome must  be e v a l u a t e d  i n  r e l a t i o n  t o  t h e  
t im e  f r a m e  o f  t h e  o c c u r a n c e , **
O b v i o u s ly ,  p r e p a r i n g  an e x h a u s t i v e  l i s t  o f  m u t u a l l y  e x c l u ­
s i v e  p o s s i b l e  o u tco m es  becomes an  onerous ,  and  o p e r a t i o n a l l y  
i m p o s s i b l e  t a s k .
c e r t a i n t y  Egwiy a l en&. Each y e a r ' s  c a s h  f lo w  
d i s t r i b u t i o n  i s  f i r s t  r e d u c e d  t o  an e x p e c t e d  v a l u e .  R isk  i s  
i n c o r p o r a t e d  i n  t h e  model by s u b j e c t i v e l y  " a d j u s t i n g "  t h a t  
e x p e c t e d  c a s h  f lo w  v a l u e  downward. T h i s  p r o c e d u r e  c h a n g e s  a 
r i s k y  c a s h  f low  t o  one t h a t  i s  assumed t o  be r i s k l e s s .  
T h e se  " r i s k l e s s "  c a s h  f l o w s  a r e  t h e n  d i s c o u n t e d  a t  a r i s k ­
l e s s  r a t e  t o  a c c o u n t  f o r  t h e  t i m e  v a l u e  of  money.
a&t 2case&& l â i j i e .  T h is  model i s  
one o f  t h e  most w i d e l y  used s o p h i s t i c a t e d  t e c h n i q u e s  u s ed  i n  
p r a c t i c e .  A l th o u g h  d i s a d v a n t a g e s  e x i s t  f o r  t h i s  model ,  t h e  
p r im a r y  a d v a n t a g e  o f  u s in g  t h i s  a p p r o a c h ,  b o th  h e re  and i n
&4Jack H i r s h l i e f e r  " I n v e s t m e n t  D e c i s i o n  u n d e r  u n c e r t a i n t y :  
A p p l i c a t i o n s  o f  t h e  S t a t e - p r e f e r e n c e  A p p r o a c h ."  Qu a r t e r l y  
j o u r n a l  o f  Economics  80 (May 1 9 6 6 ) :  2 5 2 -2 7 7 .
• « A l e x a n d e r  A. R o b ich ec k  and S t e w a r t  C. M yers ,  Op t i m a l  F i ­
na n c i n g D e c i s i o n s  (Englewood C l i f f s ,  N . J .  : P r e n t i c e - H a l l ,  
I n c ,  1 9 6 5 ) ,  pp. 7 9 - 9 3 ,
• •L a w re n c e  D. s c h a l l  and C h a r l e s  w. H a le y ,  I n t r o d u c t i o n  t o  
Fi n a n c i a l  Management (New York: McGraw H i l l »  1977) ,  p.
292.
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c o r p o r a t e  f i n a n c e ,  i s  i t s  s i m p l i c i t y . * *  The model i s :
MNPV = Z ---------- —  -  lo
t=0 (1+r)*^
where WMPV = m etric r is k  adjusted  NPV
Y = expected annual eq u ity  a f te r - ta x  cash flow  in  time t  
r = r is k  adjusted  d iscou n t ra te  
Id = i n i t i a l  cash o u tla y , down payment 
n = hold ing period
3 . 2 . 2  The Model C h o ice
A m u l t i - p e r i o d  model  t h a t  i g n o r e s  s t o c h a s t i c  i n f l u e n c e s  
be tw een  p r o j e c t s  i s  s e l e c t e d  a s  t h e  c r i t e r i o n  model .  I t  
must  be r e e m p h a s i z e d  t h a t  t h e  m a jo r  c o n s i d e r a t i o n  i n  s e l e c t ­
i n g  a m e t r i c  i s  t h a t  r e a l  w o r ld  p r o j e c t s  c a n  be a n a l y z e d  by 
t h a t  model .
3 . 2 . 2 . 1  R a t i o n a l e  f o r  Model C ho ice
The p r im a r y  r e a s o n  f o r  c h o o s i n g  t h i s  model f o r  t h e  m e t r i c  
i s  t h a t  i t  can  be a p p l i e d  t o  d a t a  t h a t  i s  a c t u a l l y  a v a i l a b l e  
i n  t h e  m a r k e t .  The model  must be o p e r a t i o n a l  f o r  u se  i n  
t h i s  r e s e a r c h ,  a n d ,  w h i l e  t h i s  t e c h n i q u e  s a t i s f i e s  t h i s  r e ­
q u i r e m e n t ,  i t  i s  n o t  commonly u s ed  b e c a u s e  a p p l y i n g  t h e  mo­
d e l  i s  complex  and t im e  consum ing ,  s e v e r a l  i m p o r t a n t  i s s u e s  
and p ro b le m s  a r e  d i s c u s s e d  i n  t h i s  s e c t i o n .
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The p o t e n t i a l  p rob lem  of p r o j e c t  d i v e r s i f i c a t i o n  i s  
s o l v e d  by i g n o r i n g  t h e  p r o j e c t  s t o c h a s t i c  i n f l u e n c e s  p r i m a r ­
i l y  b e c a u s e  o f  d a t a  i n a c c e s s i b i l i t y .  s t o c h a s t i c  r e l a t i o n ­
s h i p  d a t a  be tw een  p r o j e c t  c a s h  f l o w s  f o r  r e a l  e s t a t e  a r e  
n e x t  t o  i m p o s s i b l e  t o  a s s e s s  b e c a u s e :
1. T h e re  i s  no r e a d i l y  i d e n t i f i a b l e  m arke t  i n d e x .  I f  
no i n d e x  i s  a v a i l a b l e ,  a f u l l  v a r i a n c e - c o v a r i a n c e  
d a t a  s e t  i s  r e q u i r e d .
2 .  A nua l  h o l d i n g  p e r i o d  r e t u r n s  a r e  n o t  a v a i l a b l e  a s  
i s  s t o c k  m ark e t  i n f o r m a t i o n . * ?
3 .  As p r o j e c t  o p p o r t u n i t i e s  a r e  " d i s c o v e r e d "  t h e  de­
c i s i o n - m a k e r  must make a c c e p t - r e j e c t  d e c i s i o n s .
The more a t t r a c t i v e  t h e  o p p o r t u n i t y ,  t h e  l e s s  t i m e  
a m a n a g e r / i n v e s t o r  h a s  t o  a c t .
The end  r e s u l t  o f  t h e  t h r e e  p o i n t s  o u t l i n e d  above  i s  t h a t ,
f o r  p r a c t i c a l  p u r p o s e s ,  t h e  d a t a  i s  s im p l y  n o t  a v a i l a b l e .
T h e r e f o r e ,  t h e  m e t r i c  model c h o s e n  i g n o r e s  t h e  s t o c h a s t i c  
r e l a t i o n s h i p  b e tw een  p r o j e c t s .  I n  f a c t ,  i f  t h e  m a r k e t s  a r e  
n o t  s u f f i c i e n t l y  e f f i c i e n t  t o  i g n o r e  s t o c h a s t i c  i n f l u e n c e s ,  
r e a l  p ro b le m s  a r i s e .  The q u e s t i o n  of  what a p p r o a c h e s  t o  u s e  
i f  t h e  c a p i t a l  m a r k e t s  a r e  n o t  e f f i c i e n t  h a s  been a s k e d .  
"The  a n s w e r , "  s t a t e  H a ley  and S c h a l l ,  " c u r r e n t l y  i s  t h a t  we
6 ? T h is  p rob lem  o f  d i r e c t l y  com par ing  s i n g l e - p e r i o d  s e c u r i t y  
r e t u r n s  and m u l t i p l e - p e r i o d  p r o j e c t  r e t u r n s  h a s  been a d -  
d r e s s s e d  by Van Horne .  Y e a r l y  s e l l i n g  p r i c e  s u r r o g a t e s  
must be e s t i m a t e d  t o  r e f l e c t  r e t u r n s .  F o r  an exam ple ,  s e e  
Van H orne ,  pp.  2 0 2 - 2 0 3 .
*®Haley and  S c h a l l , p .  329 .
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do n o t  know e x c e p t  i n  a v e r y  g e n e r a l  way."*® I f  s t o c h a s t i c  
i n f l u e n c e s  a r e  r e l e v a n t * * ,
1. The o r g a n i z a t i o n  must c o n s i d e r  th e  s t o c h a s t i c  r e ­
l a t i o n s h i p s  b e tw een  a l l  o p p o r t u n i t i e s  f a c i n g  t h e  
f i r m ,  and
2 .  The c u r r e n t  and f u t u r e  a s s e t s  t h a t  t h e  f i r m  w i l l
a c q u i r e  must be a n a l y z e d  f o r  cash  f lo w  and  s t o ­
c h a s t i c  i n f l u e n c e s .
The d a t a  r e q u i r e d  t o  s a t i s f y  t h e  two p o i n t s  l i s t e d  above  a r e
c l e a r l y  i m p o s s i b l e  t o  d e t e r m i n e .  Haley  and  S c h a l l  f u r t h e r
s t a t e .
The r e s u l t s  o f  t h e s e  comments  (about  i m p e r f e c ­
t i o n s )  i s  t o  p r e s e n t  t h e  f i r m  with  b o t h  a v e r y  
l a r g e  p rob lem  and  one t h a t  may h a v e  no t h e o r e t i c a l  
s o l u t i o n  which p r o v i d e s  a s i m p l i f i c a t i o n  o f  t h e  
a n a l y s i s .  The most  p r o m is in g  c u r r e n t  ' s o l u t i o n *  
i s  e v i d e n c e  t h a t  t h e  c a p i t a l  m a r k e t s  may be  s u f f i ­
c i e n t l y  p e r f e c t  t o  make t h e  p ro b le m  n o t  s i g n i f i ­
c a n t  i n  p r a c t i c e . 70
The c r i t e r i o n  model  s e l e c t e d  a l l o w s  r i s k  t o  be  s p e c i f i e d  
a s  t h e  t o t a l  p r o j e c t  r i s k ,  and due  t o  t h e  CAPM's u n r e a l i s t i c  
a s s u m p t i o n s  f o r  r e a l  a s s e t s ,  may be more t h e o r e t i c a l l y  s a ­
t i s f y i n g  f o r  r e a l  e s t a t e  a p p l i c a t i o n s . 7 i  Mao s t a t e s  t h a t  
w h i l e  some l a r g e  p o r t f o l i o  m an ag e rs  u n d o u b t a b l y  u s e  t h e  
p o r t f o l i o  a p p r o a c h ,  some d a t a  show t h a t  i n s t i t u t i o n a l  i n v e ­
s t o r s  l i m i t  t h e i r  h o l d i n g s  t o  few i s s u e s , 7 z  m  f a c t ,  one
**H aley  and  S c h a l l , p . 329.
7®Haley and  S c h a l l ,  p.  330.
7»Van Horne a d v o c a t e s  t h i s  a p p r o a c h  f o r  c a p i t a l  b u d g e t i n g  
a p p l i c a t i o n s ,  2 0 8 -2 1 0 .
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s u r v e y  shows t h a t  t h e  t y p i c a l  i n v e s t o r  i n  t h e  U n i t e d  S t a t e s  
h o l d s  a p o r t f o l i o  o f  l e s s  t h a n  f o u r  s t o c k s . B e c a u s e  o f  
t h e s e  f a c t o r s ,  Hao a d v o c a t e s  t h e  s p e c i f i c - s e c u r i t y  a p p r o a c h  
t o  r i s k  m e a s u rem e n t ,  t h a t  i s ,  s t o c h a s t i c  i n f l u e n c e s  a r e  i g ­
n o r e d  and  t o t a l  r i s k  i s  used a s  a r i s k  m ea su re .
The c h o i c e  be tw een  a m u l t i - p e r i o d  and  a  s i n g l e - p e r i o d  mo­
d e l  i s  i n f l u e n c e d  by d i f f e r e n t  d a t a  p r o b l e m s .  R ea l  e s t a t e  
p r o j e c t s  a r e  l o n g - l i v e d  a s s e t s  t h a t  c h a n g e  o w n e r s h i p  i n f r e ­
q u e n t l y .  T h e r e f o r e ,  b e c a u s e  t h e  y e a r - e n d  v a l u e s  t h a t  a r e  
n e c e s s a r y  t o  c a l c u l a t e  h o ld in g  p e r i o d  r e t u r n s  a r e  u n a v a i l a ­
b l e ,  a m u l t i p l e - p e r i o d  v a l u a t i o n  model i s  d e s i r a b l e .
Of t h e  a v a i l a b l e  m u l t i - p e r i o d  v a l u a t i o n  m o d e l s ,  o n ly  t h e  
r i s k - a d j u s t e d  NPV model  i s  r e a l l y  o p e r a t i o n a l .  The c e r ­
t a i n t y  e q u i v a l e n t  model  i s  p r e f e r r e d  by  some t h e o r i s t s ,  b u t  
t h e y  ad m i t  t h a t  i t s  a p p l i c a t i o n  i s  n e x t  t o  i m p o s s i b l e . ? *  The 
t i m e - s t a t e  p r e f e r e n c e  (TSP) model i s  s im p ly  i m p o s s i b l e  t o  
s p e c i f y .  For  e x a m p le ,  t h e  f u t u r e  s t a t e s  o f  n a t u r e  (and p r e ­
s e n t  w o r th  o f  e a c h  s t a t e )  a r e  " m u t u a l l y  e x c l u s i v e  and e x -
7 2Hao, C o r p o r a l  Z iB âB Ç iâl D e g is ig n s  p . 36.
?3John L i n t n e r ,  " E x p e c t a t i o n s ,  M e rg e r s  and  E q u i l i b r i u m  i n  
P u r e l y  C o m p e t i t i v e  s e c u r i t i t i e s  M a r k e t s , "  American  Eco- 
aofiis R é v i s a  (Bay, 19 7 1 ) ,  108.
7*S t e w a r t  C. Myers ,  Mgdesn Deye l o p e m e n t s  i n  f i n a n c i a l  Man­
agem ent  (New York: P r a e g e r  P u b l i s h e r s ,  1976) ,  p .  279 .
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h a u s t i v e , " 7 s  a r a t h e r  s t r i n g e n t  r e q u i r e m e n t  f o r  d a t a  
p r e p a r a t i o n .
The r i s k - a d j u s t e d  NPV model ,  a s u b s e t  o f  t h e  STP, i s  c h o ­
sen  f o r  use  in  t h i s  r e s e a r c h  b e c a u s e  i t  i s  an  a c c e p t a b l e  
com prom ise .  I t  i s  t h e  most  s a t i s f y i n g  t h e o r e t i c a l  model  
t h a t  c a n  be a p p l i e d  by most o r g a n i z a t i o n s  i n  t h e  r e a l  e s t a t e  
m a r k e t .
T h i s  model ,  an a f t e r - f i n a n c i n g  e q u i t y  c a s h  f lo w  a p p r o a c h ,  
i s  a  w id e ly  used  r i s k - a d j u s t e d  v a l u a t i o n  model w i th  a p p l i c a ­
t i o n s  i n  s e c u r i t y  v a l u a t i o n  and  c a p i t a l  b u d g e t i n g .  While  
some c a p i t a l  b u d g e t i n g  a p p l i c a t i o n s  use b e f o r e - f i n a n c i n g  
c a s h  f l o w s  and  r i s k  p r o x i e s ,  a f t e r - f i n a n c i n g  a p p l i c a t i o n s  
a r e  a l s o  u se d ,  Mao a d v o c a t e s  u s i n g  a f t e r - f i n a n c i n g  c a s h  
f l o w s .  Cash f lo w s  a c c r u e  to  th e  s t o c k h o l d e r  a n d ,  i f  t h e  ob­
j e c t i v e  o f  t h e  f i r m  i s  t o  maximize o w n e r sh ip  i n t e r e s t s ,  t h e  
v a l u e  o f  a f t e r - f i n a n c i n g  c a s h  f low  i s  th e  r e l e v a n t  d e c i s i o n  
v a r i a b l e . 7*
7 s j a c k  H i r s h l i e f e r ,  " I n v e s t m e n t  D e c i s i o n  Under  U n c e r t a i n t y , "  
pp .  161-65 .
7«Hao, C a c p a c a i e  E i g a n ç i a l  G g S l s i o n s ,  pp. 9 3 - 9 4 .
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3.2.3 Model lEElic^tion
The c r i t e r i o n  model d i s c o u n t s  e x p e c t e d  a n n u a l  c a s h  f l o w s  
a t  a r e q u i r e d  r a t e  o f  r e t u r n  com m ensura te  w i t h  ea c h  p r o ­
j e c t ' s  r i s k  l e v e l .  p r o j e c t  r i s k  l e v e l  e s t i m a t e s  a r e  c a l c u ­
l a t e d  from o r i g i n a l  c a s h  f lo w  d a t a . ? ?  Once a r i s k  m easu re  i s  
c a l c u l a t e d  f o r  e a ch  p r o j e c t ,  an a d d i t i o n a l  e s t i m a t e  i s  ne­
c e s s a r y  f o r  t h e  r e q u i r e d  r a t e  of  r e t u r n  ( d i s c o u n t  r a t e )  f o r  
t h a t  r i s k  l e v e l .  I n  summary,  c a s h  f lo w  e s t i m a t e s ,  b o th  d e t ­
e r m i n i s t i c  and p r o b a b i l i s t i c ,  a r e  u sed  by a M o n t e - c a r l o  s i ­
m u l a t i o n  p ac k ag e  t o  c a l c u l a t e  a v e c t o r  of  e x p e c t e d  r e t u r n s .  
The r i s k  p r o x y ,  s t a n d a r d  d e v i a t i o n  o f  e x p e c t e d  r e t u r n s ,  i s  
d e t e r m i n e d  from t h e  e x p e c t e d  r e t u r n  v e c t o r ,  A d i s c o u n t  r a t e  
i s  t h e n  e s t i m a t e d  f o r  e a c h  p r o j e c t  c o n s i s t e n t  w i th  i t s  r i s k  
l e v e l .
The c a s h  f low e s t i m a t i n g  p r o c e d u r e s  and t h e  s i m u l a t i o n  
a r e  d i s c u s s e d  n e x t .  Then ,  t h e  m ost  e l u s i v e  q u e s t i o n  o f  s p e ­
c i f y i n g  t h e  t r a d e - o f f  b e tw een  r i s k  and r e t u r n  i s  a d d r e s s e d .
??The c a s h  f low e l e m e n t s  t h a t  a f f e c t  r i s k  a s s e s s m e n t  a r e  i n  
t h e  form o f  a  c u m u l a t i v e  p r o b a b i l i t y  d i s t r i b u t i o n  (cd f )  
o b t a i n e d  from t h e  p r o j e c t  e x p e r t .  & H e r t z - t y p e  s i m u l a t i o n  
p a c k a g e  t h e n  c a l c u l a t e s  p r o j e c t  e x p e c t e d  r e t u r n  and s t a n ­
d a r d  d e v i a t i o n  o f  t h o s e  r e t u r n s .
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3 . 2 . 3 .  1 Cash Flow E s t i m a t e s
P e r s o n a l  i n t e r v i e w s  r e s u l t e d  i n  o b t a i n i n g  c a s h  f low  e s t i ­
m a te s  p e r t a i n i n g  t o  c o s t s ,  e x p e n s e s ,  a n d  r e v e n u e  p r o j e c t i o n s  
f o r  e a c h  s p e c i f i c  p r o j e c t .  The d a t a  a r e  f u r t h e r  d i s c u s s e d  
i n  C h a p t e r  h.  B ecause  c a s h  f l o w s  have  been shown t o  be a ma­
j o r  d e t e r m i n a t e  o f  e x p e c t e d  r e t u r n , s t o c h a s t i c  p r o j e c t i o n s  
a r e  made f o r ;
1. R e n t a l  income
2. Occupancy r a t e s
3.  R e n t a l  income g row th  r a t e s
4.  O p e r a t i n g  e x p e n s e s
5. O p e r a t i n g  e x p e n s e  g row th  r a t e s
6 .  R e s i d u a l  v a l u e  a t  end o f  h o l d i n g  p e r i o d .
D e t e r m i n i s t i c  E s t i m a t e s . The d e t e r m i n i s t i c  e s ­
t i m a t e s  a r e  s im p l y  p o i n t  e s t i m a t e s  t h a t  t h e  s u b j e c t  m a t t e r  
e x p e r t  c h o o s e s  f o r  e a c h  r e q u i r e d  i n p u t .
P r o b a b i l i s t i c  Es t i m a t e s . Because  t h e  s t o c h a s ­
t i c  i n p u t  r e q u i r e m e n t s  r e q u i r e d  by OÜPROB a r e  u l t i m a t e l y  
u sed  t o  b u i l d  a CDF, t h e  r e q u i r e d  i n p u t s  were d e s i g n e d  t o  
f a c i l i t a t e  o b t a i n i n g  e s t i m a t e s  f rom  r e a l  e s t a t e  p r a c t i t i o n ­
e r s .  The p r o b a b i l i s t i c  i n f o r m a t i o n  used t o  c a l c u l a t e  t h e  
r i s k  p ro x y  i s  o b t a i n e d  by u s i n g  t h e  f r a c t i l e  p r o c e d u r e  t o
7*Joy and B r a d l e y ,  " S e n s i t i v i t y  A n a l y s i s , "  pp.  1 2 5 8 -1 2 6 1 .
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d e f i n e  a c u m u l a t i v e  d i s t r i b u t i o n  f u n c t i o n .  The f r a c t i l e  
p r o c e d u r e  a s s i g n s  a v a l u e  e s t i m a t e  f o r  f i v e  p o i n t  v a l u e s .  
T h e se  f i v e  p o i n t s  fo rm  t h e  b o u n d a r i e s  f o r  f o u r  i n t e r v a l s  
( g u a r t i l e s )  t h a t  have  an  e g u a l  c h a n c e  o f  o c c u r i n g . ? *  The 
f r a c t i l e  p r o c e d u r e  f o r  d e f i n i n g  c u m u l a t i v e  d i s t r i b u t i o n  
f u n c t i o n s  i s  recommended by Brown, K a h r ,  and P e te r son .® ®
3 . 2 . 3 . 2  S i m u l a t i o n  Model
The n e x t  p a r t  w i l l  d e s c r i b e  t h e  c o m p u te r  p rogram OUPROB 
and t h e  two b a s i c  c h a n g e s  made i n  t h e  program.  k b r i e f  d i s ­
c u s s i o n  o f  t h e  s t o c h a s t i c  i n p u t  f o r m a t  i s  a l s o  i n c l u d e d .
T h i s  c o m p u te r  p rog ram  i s  a s t o c h a s t i c  model  f o r  use  i n  
t h e  a n a l y s i s  o f  r e a l  e s t a t e  i n v e s t m e n t s .  The program i s  a 
H e r t z - t y p e  c a s h  f low  model t h a t  d raw s  h e a v i l y  from Dr. 
S t e p h e n  P y h r r ' s  RE003 p a c k a g e .* *  G iv e n  p r o j e c t  e x p e r t  e s t i -
7*See E s t i m a t i n g  p r o c e d u r e  f o r  page 2 of  i n p u t  Data  S h e e t  i n  
Appendix  A. A d e t a i l e d  d i s c u s s i o n  o f  t h e  d a t a  g a t h e r i n g  
p r o c e s s  i s  p r e s e n t e d  i n  C h a p t e r  17.
»®Rex V. Brown, Andrew s.  K ah r ,  an d  Cameron P e t e r s o n ,  pgç i -  
s i o n  A n a l y s i s  f o r  t h e  Manage r  (New York: H o l t ,  R i n e h a r t
and  W in s to n ,  1 9 7 4 ) ,  p p .  3 1 - 3 6 .  A l s o ,  Howard R a i f f a ,  D e c i ­
s i o n  A n a l y s i s  -  I n t s o d u c t o r j c  k g £ t u £ e s  on £.ko4çes Oadgr Un- 
c e r t a i n t y  ( R e a d i n g ,  M a s s a c h u s e t t s ;  A d d iso n -W e s le y ,  1 9 6 8 ) ,  
p p .  1 6 1 -1 6 8 .  The i n t e r v i e w  p r o c e s s  i s  d i s c u s s e d  in  t h e  
n e x t  c h a p t e r .
s i J o h n  R. F r a z i e r ,  " I n s t r u c t o r ' s  Manual and R e f e r e n c e  Guide  
t o  OUPROB -  P r o b a b l i s t i c  D i s c o u n te d  Cash Flow Model f o r  
R ea l  E s t a t e  I n v e s t m e n t  A n a l y s i s "  (MS t h e s i s .  U n i v e r s i t y  o f  
Oklahom a,  1977) p p .  2 - 3 .
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m a te s  f o r  v a r i o u s  c a s h  f low  d i s t r i b u t i o n s ,  t h e  program 
b u i l d s  CDF's  f o r  u s e r - s p e c i f i e d  c a s h  f low e l e m e n t s  ( s i x  f o r  
t h i s  r e s e a r c h )  a n d  random ly  s e l e c t s  250 o b s e r v a t i o n s  f o r  
e a c h  s t o c h a s t i c  i n p u t .  For  each  o b s e r v a t i o n ,  t h e  OUPROB a l ­
g o r i t h m  c a l c u l a t e s ,  among o t h e r  t h i n g s ,  an  i n t e r n a l  r a t e  o f  
o f  r e t u r n  (IRR) f o r  t h e  p r o j e c t .  Each o b s e r v a t i o n ' s  1ER i s  
r e t a i n e d  u n t i l  250 i t e r a t i o n s  h a v e  b e en  p e r f o r m e d .  The p r o ­
gram t h e n  f i n d s  t h e  e x p e c t e d  v a l u e  o f  IRR and  t h e  s t a n d a r d  
d e v i a t i o n  o f  t h e  IRR ( S I R R ) T h e  r i s k  s u r r o g a t e  used  i n  
t h i s  r e s e a r c h  i s  t h e  s t a n d a r d  d e v i a t i o n  o f  e x p e c t e d  r e t u r n s  
as  c a l c u l a t e d  by OUPROB.
The OUPROB c o m p u te r  program was a l t e r e d  f o r  t h i s  r e s e a r c h  
i n  two b a s i c  ways .  F i r s t ,  t h e  p rogram  was c h an g e d  t o  a l l o w  
f o r  a n n u a l  c a s h  f l o w s  and o t h e r  summary d a t a  t o  be p r i n t e d  
o u t  f o r  use  i n  f u r t h e r  a n a l y s i s  ( e . g . ,  E l lw ood  and FCR) . 
s e c o n d ,  t h e  s t o c h a s t i c  d a t a  i n p u t  f o r m a t  was a l s o  ch an g ed  t o  
make t h e  program e a s i e r  t o  im p le m e n t  i n  a c t u a l  p r a c t i c e .  
T h i s  c h a n g e  r e q u i r e s  f u r t h e r  a m p l i f i c a t i o n .
The o r i g i n a l  program e s t i m a t e s  a CDF a c c o r d i n g  t o  t h e  
f o l l o w i n g  p r o c e d u r e . *3
s z jo h n  F r a z i e r ,  C h a p t e r  3 .
83John R. F r a z i e r ,  C h a p te r  4 .
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1. s e l e c t  maximum and minimum v a l u e s  f o r  s t o c h a s t i c  
i n p u t  ( say  g r o s s  month ly  income v a l u e  o f  $232 t o  
$262) .
2 .  D i v i d e  t h e  r a n g e  by th e  number o f  d i v i s i o n s  f o r  
which p r o b a b i l i t i e s  a r e  r e q u i r e d .
3 .  T h i s  p r o v i d e s  S e c t i o n  A i n  F i g u r e  4 f o r  which p r o -  
b a b l i t i e s  must  be  e s t i m a t e d  t o  b u i l d  a p r o b a b i l i t y  
d i s t r i b u t i o n  and  s u b s e q u e n t l y  a CDF w i th  which t o  
a p p ly  random numbers  f o r  th e  s i m u l a t i o n .
4 .  A CDF ca n  be c o n s t r u c t e d  f o r  t h e  f o u r  r a n g e s  a s  
shown i n  S e c t i o n  A o f  F i g u r e  4,
Section A Section B
Bent Rent
Probability  D istributions
R ent
F i g u r e  4: C u m u l a t i v e  P r o b a b i l i t y  D i s t r i b u t i o n s
T h i s  t y p e  o f  e s t i m a t i o n  p r o c e d u r e  i s  i d e a l  f o r  e d u c a ­
t i o n a l  i n s t r u c t i o n ,  b u t  t r y i n g  t o  g e t  b u s in e s s m e n ,  who a r e
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n o t  c o n v e r s a n t  i n  s t a t i s t i c s ,  t o  t h i n k  i n  t e r m s  o f  p r o b a b i l ­
i t i e s  i s  a d i f f e r e n t  s i t u a t i o n .  Brown, Kahr ,  and P e t e r s o n  
s u g g e s t  com m u n ica t in g  w i th  b u s i n e s s  e x e c u t i v e s  i n  t e r m s  o f  
e q u a l  c h a n c e s  and s t a t e ,  "Most p e o p l e . . . f e e l  much more con­
f i d e n t  w i th  i n d i f f e r e n c e  p r o c e d u r e s  t h a n . . . r e l a t i v e  p r o b a ­
b i l i t i e s . " " *  The i n d i f f e r e n c e ,  o r  g u a r t i l e , ,  p r o c e d u r e  u sed  
i n  t h e  m o d i f i c a t i o n  i s  b r i e f l y  a d d r e s s e d  i n  t h e  n e x t  p a r a ­
g ra p h .
The p r o c e d u r e  used  i n  t h e  m o d i f i e d  OUPROB program t o  
b u i l d  a CDF i s  shown i n  S e c t i o n  B o f  F i g u r e  4 :
1. E s t i m a t e s  f o r  a  most l i k e l y  v a l u e ,  a minimum and a 
maximum v a l u e  a r e  f i r s t  o b t a i n e d  f rom  t h e  p r o j e c t  
e x p e r t  ( e . g . ,  $240 ,  $232, $262)
2 .  I f  f u r t h e r  r e f i n e m e n t  i s  d e s i r e d ,  e a c h  segm ent  i s  
" s p l i t "  by e s t i m a t i n g  a n o t h e r  p o i n t  which i n s u r e s  
t h a t  t h e  a c t u a l  v a l u e  w i l l  h a v e  e q u a l  ch a n c e  o f  
f a l l i n g  above  o r  below t h a t  e s t i m a t e  ( e . g . ,  p o i n t s  
c o r r e s p o n d i n g  t o  $238 and $248}
3 .  The p r o b a b i l i t y  d i s t r i b u t i o n  an d  CDF a r e  shown i n  
s e c t i o n  B o f  F i g u r e  4 .
**Brown, Kahr and P e t e r s o n ,  p . 458,
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The e s t i m a t i o n  p r o c e d u r e  f o r  t h e  m o d i f i e d  OUPBOB i n p u t s  i s  
d e t a i l e d  i n  C h a p t e r  IV and i n  Appendix  A.
3 . 2 . 3 . 3  The Market P r i c e  o f  R i s k
The a p p r o p r i a t e  d i s c o u n t  r a t e  i s  much h a r d e r  t o  s p e c i f y  
i n  p r a c t i c e  t h a n  i n  t h e o r y .  T h i s  i s  a n  i m p o r t a n t  c o n s i d e r a ­
t i o n  b e c a u s e  t h e  d i s c o u n t  r a t e  p a r a m e t e r  h a s  a s u b s t a n t i a l  
i n f l u e n c e  on t h e  m e t r i c  n e t  p r e s e n t  v a l u e  f o r  e a c h  p r o j e c t  
and  h e n c e  on t h e  e n t i r e  s t u d y .  T h i s  problem i s  so  i m p o r t a n t  
t h a t  t h e  i s s u e  o f  a s s i g n i n g  an ex a n t e  d i s c o u n t  r a t e  f o r  
ea ch  p r o j e c t  d e s e r v e s  s p e c i a l  a t t e n t i o n .  T h u s ,  t h e  m a rk e t  
p r i c e  o f  r i s k ,  HPR, i s  d i s c u s s e d  i n  t h i s  s e c t i o n .
P r a c t i c a l  a p p l i c a t i o n s  o f  t h e  " a p p r o p r i a t e  d i s c o u n t  r a t e "  
a r e  in t h e  f i n a l  a n a l y s i s  an  e s t i m a t e  by t h e  d e c i s i o n - m a k e r .  
Most l i t e r a t u r e  p e r t a i n i n g  t o  t h i s  "m a rk e t  p r i c e  o f  r i s k "  
seems t o  a g r e e  t h a t  t h e r e  i s  a l i n e a r  r e l a t i o n s h i p  b e tw e en  
r i s k  and r e t u r n  a s  shown by t h e  CAPM."* E m p i r i c a l  e v i d e n c e  
shows t h a t ) a l t h o u g h  t h e r e  e x i s t s  a l i n e a r  r e l a t i o n s h i p  b e t ­
ween r i s k  and r e t u r n ,  t h e  e m p i r i c a l  l i n e  h a s  a s m a l l e r  s l o p e  
t h a n  t h e  t h e o r e t i c a l  l i n e .  T h e re  i s  nc  c l e a r  a g r e e m e n t  a s  
to  why t h e o r e t i c a l  and e m p i r i c a l  r e l a t i o n s h i p s  a r e  n o t  i d e n -
s s p r a n c o  M o d i g l i a n i  and G e r a ld  A. P o g u e ,  "An I n t r o d u c t i o n  t o  
R i s k  and R e t u r n , "  P a r t  I I ,  F i n a n c i a l  ĵ n^ l y s j t s  J o u r n a l  30 
(May-June  1974) :  82.
-  54 -
t i c a l .  A n o th e r  i s s u e  i n  s p e c i f y i n g  t h e  m a rk e t  p r i c e  o f  r i s k  
i s  t h a t  b o t h  e l e m e n t s ,  r i s k  and r e t u r n ,  a r e  i n d e e d  h a rd  t o  
d e f i n e .  While  g e n e r a l  a g r e e m e n t  e x i s t s  t h a t  i n d i v i d u a l  i n ­
v e s tm e n t  d e c i s i o n - m a k e r s  s h o u l d  u s e  d o l l a r - w e i g h t e d  r e t u r n  
a s  a m easure  o f  r e t u r n ,  t h e  q u a n t i f i c a t i o n  o f  r e a l - w o r l d  
r i s k  i s  e v en  more e l u s i v e . * *  The f o l l o w i n g  c o m p l i c a t i o n s  
c a u s e  even  l a r g e r  p ro b le m s  when d e c i d i n g  on t h e  d i s c o u n t  
r a t e s  f o r  t h i s  s t u d y ;
1. Ex a n t e  r i s k - r e t u r n  i s  n ee d e d  a n d  o n l y  s k e t c h y  i n ­
f o r m a t i o n  e x i s t s  on £X pp s t  r e a l  e s t a t e  r e t u r n s ,
2 .  Rea l  e s t a t e  r i s k  and r e t u r n  r e l a t i o n s h i p  i n f o r m a ­
t i o n  i s  even  more s c a r c e ,  and
3.  No ex a n t e  r i s k - r e t u r n  a g r e e m e n t  e x i s t s  even  f o r  
t h e  s t o c k  m a r k e t ,  t h e  most  e f f i c i e n t  o f  c a p i t a l  
m a r k e t s .
T h a t  an a s s e t ' s  v a l u e  i s  i n v e r s e l y  r e l a t e d  t o  i t s  e x ­
p e c t e d  r i s k  i s  g e n e r a l l y  r e c o g n i z e d  i n  th e  f i n a n c i a l  l i t e r a ­
t u r e .  T h e r e f o r e ,  t h e  s p e c i f i c a t i o n  o f  an o p e r a t i o n a l  r i s k -  
r e t u r n  s c h e d u l e  i s  an  e s s e n t i a l  i n g r e d i e n t  i n  c a p i t a l i z i n g  
c a s h  f lo w  s t r e a m s  o f  r i s k  a s s e t s  i n t o  va lue  e s t i m a t e s .  T h i s  
s e c t i o n  w i l l  r e v i e w  (1) r i s k  and r e t u r n  m e a s u r e s ,  (2) h i s ­
t o r i c a l  i n v e s t m e n t  r e t u r n  r e s u l t s ,  (3) b o th  t h e o r e t i c a l  a n d  
e m p i r i c a l  r i s k - r e t u r n  work, and (h) p r o c e d u r e s  u sed  i n  t h i s  
s t u d y  f o r  s p e c i f y i n g  n o r m a t i v e  r i s k - r e t u r n  s c h e d u l e s .
* * I b i d ,  p .  6 8 .
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Bisk  a n d B e t u r n D e f i n e d . T h i s  summary draws 
from M o d i g l i a n i  and  Pogue*? w r i t i n g  i n  t h e  F i n a n c i a l  &ga- 
l y s t s  J o u r n a l . & d i s c u s s i o n  of r e t u r n  m e a s u re s  i s  f o l l o w e d  
by a summary o f  r i s k  m e a su re s  u sed  i n  t h e  f i n a n c i a l  l i t e r a ­
t u r e .
The m ost  common r e t u r n  m e a s u re s  f a l l  i n t o  two c a t e g o r i e s ,  
s i n g l e - i n t e r v a l  r e t u r n s  and a r e t u r n  m easure  f o r  a s e r i e s  o f  
s i n g l e  i n t e r v a l s .  The r e t u r n  t o  an i n v e s t o r  d u r i n g  a s i n g l e  
p e r i o d  i s  a r a t i o  o f  t h e  c h a n g e  i n  v a lu e  ( p l u s  c a s h  p a y ­
ments)  o f  t h e  i n v e s t m e n t  t o  t h e  o r i g i n a l  i n v e s t m e n t .
While  t h e  s i n g l e - p e r i o d  r e t u r n  u s u a l l y  i s  " e x p re s s e d  f o r  a 
s i n g l e  y e a r ,  i n v e s t o r s  o f t e n  t h i n k  i n  t e r m s  o f  a s e r i e s  o f  
y e a r s .  T h e re  a r e  t h r e e  common m e a s u r e s  o f  m u l t i - p e r i o d  r e ­
t u r n :  (1) a r i t h m e t i c  a v e r a g e  r e t u r n ,  (2) t i m e - w e i g h t e d  r e ­
t u r n ,  and (3) d o l l a r - w e i g h t e d  r e t u r n .
The a r i t h m e t i c  a v e r a g e  r e t u r n  and  t h e  t i m e - w e i g h t e d  r e ­
t u r n  have  a p p l i c a t i o n s ,  b u t  f o r  t h i s  s t u d y  t h e  d o l l a r -  
w e i g h t e d  r e t u r n  a l l o w s  b o th  f o r  compounding and  f o r  w i t h ­
d r a w a l s  and  a d d i t i o n s  t o  an  i n v e s t m e n t  d u r i n g  t h e  h o l d i n g
* ? F r a n c o  M o d i g l i a n i  and G e r a l d  A. Pogue "An I n t r o d u c t i o n  t o  
R isk  and  R e t u r n . "  P a r t  I ,  Fi n a n c i a l  A n a l y s t s  J o u r n a l  19 
( H a r c h - A p r i l  1 9 7 4 ) ,  pp .  6 8 - 8 0 .  See a l s o  P a r t  I I ( M a y - J u n e  
1 9 7 4 ) ,  pp.  6 9 - 8 6 .
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p e r i o d .  The d o l l a r - w e i g h t e d  r e t u r n  i s  d e f i n e d  a s  t h e  
i n t e r n a l  r a t e  o f  r e t u r n ,  o r
n CF 
Vo = Z —
t=0 ( l+ r ) t
where Vo = o r ig in a l eq u ity  va lu e
CF = eq u ity  cash flow
r = d o lla r  w eighted return (IRR)
t  = time period
W hile  t h e r e  a r e  s e v e r a l  a c c e p t a b l e  ways t o  measure  r e ­
t u r n ,  "The d e f i n i t i o n  o f  i n v e s t m e n t  r i s k  l e a d s  i n t o  much 
l e s s  w e l l  d e v e lo p e d  t e r r i t o r y .  Not e v e r y o n e  a g r e e s  how t o  
d e f i n e  r i s k ,  l e t  a l o n e  how t o  m e a su re  i t . F r a n c i s  and 
A rch e r  s t a t e  t h a t  r i s k  c a n  be d e f i n e d  v e r b a l l y  a s  a ch an ce  
o f  i n j u r y ,  damage,  o r  l o s s ,  b u t  q u i c k l y  p o i n t  o u t  t h a t  f o r  
more o b j e c t i v e  a n a l y s i s ,  one must  u s e  a more q u a n t i f i a b l e  
s u r r o g a t e  f o r  r i s k . » *  S e v e r a l  r i s k  m e a s u re s  have  b een  u s e d ,  
b u t  t h e  most common i s  t h a t  of  s t a n d a r d  d e v i a t i o n  o f  ex ­
p e c t e d  r e t u r n .
R i s k  i s  g e n e r a l l y  a s s o c i a t e d  w i th  a p r o b a b i l i t y  d i s t r i b u ­
t i o n  o f  e x p e c t e d  r a t e  o f  r e t u r n  and i n t u i t i v e l y  i n c l u d e s  t h e
« « M o d i g l i a n i  an d  P o g u e ,  P a r t  I ,  p.  70 .
«’ J a c k  C l a r k  F r a n c i s  and  S te p h e n  H. A r c h e r ,  P o r t f o l i o  Apaj y -  
s i s  (New J e r s e y :  p r e n t i c e  H a l l ,  I n c . ,  1 9 7 1 ) ,  p .  14,
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l e f t  hand p o r t i o n  o f  a  p r o b a b i l i t y  d i s t r i b u t i o n  ( t h e  
p r o b a b i l i t y  o f  l o s s  o r  i n j u r y )  . W ith in  t h i s  c o n t e x t ,  t h e  
s e m i - v a r i a n c e  o f  E (r)  (SVr) c a n  be used f o r  a r i s k  s u r r o ­
g a t e .  The SVr i s  a s p e c i a l  c a s e  o f  v a r i a n c e  and b e c a u s e  
v a r i a n c e  i s  much more t r a c t a b l e ,  v a r i a n c e  i s  a lm o s t  u n i v e r ­
s a l l y  u sed  a s  a r i s k  proxy t o  d e p i c t  t o t a l  p o r t f o l i o  r i s k . * o
I n d i v i d u a l  s e c u r i t y  r i s k  c a n  be a d d r e s s e d  i n  two ways .  
I f  a s t o c h a s t i c  r e l a t i o n s h i p  b e tw e e n  t h e  s e c u r i t y  r e t u r n  and  
an o v e r a l l  m a rk e t  r e t u r n  i s  c o n s i d e r e d ,  t h e  r i s k  i s  m easured  
by some form o f  c o r r e l a t i o n  w i th  t h e  m ark e t .  S eco n d ,  t h e  
s e c u r i t y  i t s e l f  c a n  be c o n s i d e r e d  a s  a p o r t f o l i o ,  t h a t  i s ,  
t h e  d i v e r s i f i c a t i o n  a s p e c t s  c a n  be i g n o r e d .  In  t h e  s e c o n d  
c a s e ,  r i s k  can  be s p e c i f i e d  a s  t h e  s t a n d a r d  d e v i a t i o n  o f  e x ­
p e c t e d  r e t u r n s .
I n  t h e  f i r s t  c a s e ,  where d i v e r s i f i c a t i o n  c a n  b e n e f i t  i n ­
v e s tm e n t  d e c i s i o n s ,  t h e  r e l e v a n t  r i s k  i s  n o t  t o t a l  p r o j e c t  
r i s k ,  b u t  t h e  s y s t e m a t i c  p a r t  o f  t h e  p r o j e c t ' s  r i s k , * *  Both 
t h e  r e q u i r e d  r a t e  o f  r e t u r n  of  a p r o j e c t  and t h a t  p r o j e c t ' s  
v a l u e  a r e  i n f l u e n c e d  by t h e  c o r r e l a t i o n  c o e f f i c i e n t  o f  t h e  
p r o j e c t ' s  r e t u r n  an d  t h a t  o f  t h e  m a r k e t .  The m a jo r  i m p l i c a ­
t i o n  o f  t h e  model i s  t h a t  a s i n g l e  p r o j e c t ' s  v a lu e  i s
s o N o d i g l i a n i  and P o g u e ,  P a r t  I ,  p ,  71 ,
* ‘ James  C, Van H o rn e ,  F i n a n c i a l  Management ai^d P o j i cy (En­
g lewood C l i f f s ;  p r e n t i c e  H a l l ,  1974) ,  c h . 3,
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d e t e r m i n e d  n o t  by which f i r m  a c c e p t s  a p r o j e c t ,  b u t  by t h e  
p r o j e c t ' s  r i s k  a s  m easured  by t h e  c o v a r i a n c e  w i t h  t h e  m a rk e t  
i n d e x .  ’ 2
The s e c o n d  way t o  a d d r e s s  p r o j e c t  r i s k  i s  t o  c o n s i d e r  t o ­
t a l  r i s k .  Van Horne s u g g e s t s  t h a t  i n  view o f  one o f  t h e  
CAPM's u n r e a l i s t i c  a s s u m p t i o n s ,  t h a t  b a n k r u p t c y  c o s t  i s  
z e r o ,  p e r h a p s  t o t a l  r i s k  i s  t h e  a p p r o p r i a t e  m e a s u re .  P u t  
a n o t h e r  way.
When s o l v e n c y  a n d / o r  b a n k r u p t c y  c o s t s  a r e  s i g n i f i ­
c a n t ,  i n v e s t o r s  may w e l l  be s e r v e d  by t h e  f i r m  
p a y i n g  a t t e n t i o n  t o  th e  t o t a l  r i s k  o f  t h e  f i r m  i n  
c a p i t a l  b u d g e t i n g  f o r  r i s k  i n v e s t m e n t s  and n o t  
j u s t  i t s  u n d i v e r s i f i a b l e  r i s k . *3
H i s t o r i c a l  Ret u r n s .  N e i t h e r  i n v e s t m e n t  t e x ­
tb o o k s  n o r  i n v e s t m e n t  l i t e r a t u r e  a t t e m p t s  t o  compare  t h e  
r i s k - r e t u r n  c h a r a c t e r i s t i c s  o f  r e a l  e s t a t e  v e r s u s  common 
s t o c k s .  In  f a c t ,  r e a l  e s t a t e  i s  s e ld o m  m en t io n ed  i n  t h e o r ­
e t i c a l  i n v e s t m e n t  l i t e r a t u r e .  H ow ever ,  r e c a n t  d i s a p p o i n t i n g  
r e t u r n s  i n  t h e  s t o c k  m arke t  f o r  t h e  l a s t  t e n  y e a r s  have  made 
t h e s e  a l t e r n a t i v e  i n v e s t m e n t s  a t  l e a s t  worthy o f  c o n s i d e r a ­
t i o n ,  S te p h en  R o u l a c ,  w r i t i n g  i n  t h e  Jpu r i^a l  p f  P o r t f o l i o  
Manageme n t ,  s t a t e s  t h a t  p r i o r  t o  h i s  a r t i c l e  t h e r e  h as  n o t
9 2 R u b i n s t e i n , p , 7 3 .  See a l s o  Van H o rn e ,  p. 199, T h i s  i s s u e ,  
i n  r e l a t i o n  to  t h i s  s t u d y ,  i s  c o n s i d e r e d  i n  a p r e v i o u s  
s e c t i o n  o f  t h i s  c h a p t e r ,
*3Van H orne ,  p .  209 .
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been  an o b j e c t i v e  c o m p a r i so n  o f  r e l a t i v e  r i s k - r e t u r n  l e v e l s  
o f  r e a l  e s t a t e  and common s t o c k s . * *
R o u la c  n o t e s  t h a t  t h e  F i s h e r  and  L o r i e  s t u d y  shows h i s ­
t o r i c a l  " r e t u r n s "  o f  9.3% f o r  t h e  s t o c k  m arke t*® ,  b u t  c a u ­
t i o n s :
G r e a t  c a r e  must be e x e r c i s e d  i n  s e e k i n g  t o  g e n e r ­
a l i z e  a b o u t  what  t h e  h i s t o r i c a l  r a t e  o f  r e t u r n  h a s  
b e e n .  On t h i s  p o i n t  i t  i s  w or th  n o t i n g  t h a t  
F i s h e r  and L o r i e  r e p o r t e d  t h o u s a n d s  o f  r e t u r n s  f o r  
d i f f e r e n t  c o m b i n a t i o n s  o f  h o l d i n g  p e r i o d ,  t a x  s t a ­
t u s ,  d i v i d e n d  r e - i n v e s t m e n t  a s s u m p t i o n ,  and t im e  
p e r i o d  o f  i n v e s t m e n t . * *
R o u lac  e x am in es  e l e v e n  r e a l  e s t a t e  s t u d i e s  t h a t  r e p o r t  
f i n d i n g s  o f  r a t e s  o f  r e t u r n .  Not o n l y  do t h e  r e a l  e s t a t e  
s t u d i e s  s u f f e r  f rom  t h e  same c o m p a r a b i l i t y  p r o b le m s  a s  do 
s e c u r i t i e s  s t u d i e s ,  e a c h  o f  t h e  e l e v e n  r e a l  e s t a t e  s t u d i e s  
" s u f f e r s  f rom  a t  b e s t  one ,  and  i n  most  c a s e s  m u l t i p l e ,  
s h o r t c o m i n g s  t h a t  s u b s t a n t i a l l y  d i m i n i s h  t h e i r  r e p r e s e n t a ­
t i v e n e s s  and r e l i a b i l i t y . " * ?
* * S tep h e n  £. R o u la c ,  "Can R e a l  E s t a t e  R e t u r n s  O u tp e r fo r m  
Common s t o c k s ? "  %h§ j o u r n a l  o f  p o r t f o l i o  Managem ent  2 
( W in te r  1976):  pp .  2 6 -4 3 .
*®Lawrence F i s h e r  an d  Jam es  R. L o r i e ,  " R a t e s  o f  R e tu r n  on 
I n v e s t m e n t s  i n  Common S t o c k :  The Year by Year  Record
1 9 2 6 - 1 9 6 5 , "  J o u r n a l  o f  Bu s i n e s s  ( J u l y  1968) , 2 9 1 - 3 1 6 .
* * R o u la c ,  p. 27.
* 7 R o u la c ,  pp.  27, 31 .
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B o u l a c ' s  f i n d i n g s  a r e  t h a t  r e a l  e s t a t e ,  c o n t r a r y  t o
p o p u l a r  o p i n i o n ,  d o e s  n o t  s i g n i f i c a n t l y  o u t p e r f o r m  common
s t o c k s .  He f u r t h e r  s t a t e s
T h e r e  i s  no e m p i r i c a l  e v i d e n c e  t h a t  r e a l  e s t a t e  as  
an i n v e s t m e n t  h a s  o u tp e r fo r m e d  common s t o c k s .  .
W hile  t h e  e m p i r i c a l  s t u d i e s  o f  r e a l  e s t a t e  i n v e s t ­
m en ts  a s  compared t o  common s t o c k s  a r e  n o t  r e l i a ­
b l e  a s  e v i d e n c e  o f  p r o b a b l e  r e a l i z e d  r e t u r n s  i n  
t h e  f u t u r e  t h e y  do p r o v i d e  m e a n in g f u l  i n f o r m a t i o n  
on t h e  r e l a t i v e  r i s k  c h a r a c t e r i s t i c s  o f  r e a l  e s ­
t a t e  and common s t o c k  i n v e s t m e n t .  The e v i d e n c e  
c l e a r l y  i n d i c a t e s  r e a l  e s t a t e  r e t u r n s  a r e  l e s s  
v a r i a b l e ,  and  t h e r e f o r e  l e s s  r i s k y  than  t h o s e  from 
common s t o c k s .  S i g n i f i c a n t l y ,  r e a l  e s t a t e  m a r k e t s  
a p p e a r  t o  be l e s s  e f f i c i e n t  t h a n  t h e  s t o c k  m a r k e t .
The i m p l i c a t i o n s  of  t h i s  p o i n t  a r e  t h a t  i n f o r m a ­
t i o n  i n  t h e  r e a l  e s t a t e  s e t t i n g  i s  r e l a t i v e l y  more 
v a l u a b l e  and t h a t  management c a n  e x e r t  g r e a t e r  i n ­
f l u e n c e  o v e r  r e a l  e s t a t e  i n v e s t m e n t  r e t u r n s  t h a n  
i s  t h e  c a s e  w i t h  common s t o c k s .
I t  i s  g e n e r a l l y  r e c o g n i z e d  t h a t  t h e  e f f i c i e n c y  o f  t h e  
s t o c k  m arke t  p r e c l u d e s  i n v e s t o r s  f rom a c h i e v i n g  above  a v e r ­
age r e t u r n s  and  t h a t  i n e f f i c i e n c i e s  i n  t h e  r e a l  e s t a t e  
m ark e t  c o u l d  p o s s i b l y  a l l o w  r e a l  e s t a t e  i n v e s t o r s  t o  a c h i e v e  
b e t t e r  r i s k - a d j u s t e d  r e t u r n s  t h a n  c o u l d  be r e a l i z e d  i n  t h e  
s t o c k  m a r k e t . R o u l a c  d i s c u s s e s  t w e l v e  p o s s i b l e  r e a s o n s  f o r  
r e a l  e s t a t e  m a rk e t  e f f i c i e n c i e s :
1. The l o c a l  o r i e n t a t i o n  o f  r e a l  e s t a t e  m a r k e t s .
’ « R o u la c ,  p .  38.
” E. F. Fama, " E f f i c i e n t  C a p i t a l  M a r k e t s :  & Review o f  T h e o ry  
and E m p i r i c a l  W ork ,"  J g gpn a l  o f  F i n a n c e 25 (May 1 9 7 0 ) :  
3 8 - 4 1 .
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2. The lo w e r  i n c i d e n c e  o f  t r a n s a c t i o n s  f o r  s p e c i f i c  
p r o p e r t i e s ,
3.  The u n i q u e n e s s  and  r e l a t i v e  l a c k  o f  c o m p a r a b i l i t y  
o f  d i f f e r e n t  r e a l  e s t a t e  i n v e s t m e n t s  a s  c o n t r a s t e d  
t o  d i f f e r e n t  common s t o c k s ,
4 .  The i m p o r t a n c e  o f  f i n a n c i n g  -  c o s t  and  a v a i l a b i l ­
i t y  -  which  may o f t e n  be s u b j e c t  t o  p o l i t i c a l  a s  
op p o sed  t o  econom ic  f o r c e s ,
5 .  The r e l a t i v e  u n s o p h i s t i c a t i o n  of  many p a r t i c i -  
pan t s ,
6 .  The d e a r t h  o f  d i s c i p l i n e d  a n a l y s i s  of  p r o b a b l e  f u ­
t u r e  e v e n t s ,
7 .  The r e l i a n c e  on c r u d e  r u l e  o f  thumb t e c h n i q u e s ,
8 .  The l a c k  o f  w id e s p r e a d  a p p r e c i a t i o n  f o r  r e a l i s t i c  
r a t e  o f  r e t u r n  e x p e c t a t i o n s  i n  r e a l  e s t a t e ,
9 .  The e x t r e m e  d i v e r g e n c e  be tw een  e x p e c t a t i o n s  and 
a c t u a l  a c c o m p l i s h m e n t  on t h e  p a r t  o f  i n d u s t r y  p a r ­
t i c i p a n t s ,
10. U t i l i z a t i o n s  o f  a v a r i e t y  o f  s p e c i a l i z e d  f i n a n c i n g  
t e c h n i q u e s  which s e r v e  t o  c l o u d  th e  c o m p a r a b i l i t y  
o f  one p r o p e r t y  i n v e s t m e n t  t o  a n o t h e r ,
11. The p r e s e n c e  i n  t h e  m a rk e t  o f  p a r t i c i p a n t s  w i th  
s i g n i f i c a n t l y  d i f f e r e n t  i n v e s t m e n t  o b j e c t i v e s ,  
e s p e c i a l l y  a s  r e g a r d s  t h e i r  r e l a t i v e  p r i o r i t i e s  on 
im m ed ia te  in c o m e ,  t a x  c o n s e q u e n c e s ,  and  ch a n g e  i n  
v a l u e  o v e r  t i m e ,  and
12. The e x t r e m e  v o l a t i l i t y  i n  c o n s t r u c t i o n  a c t i v i t y  
l e a d i n g  i n  t u r n  t o  s h a r p  sw in g s  i n  v a c a n c y  f a c t o r s  
and r e l a t e d  s h o r t - t e r m  c a s h  f l o w  y i e l d s . *0°
While  i t  a p p e a r s  t h a t  r e a l  e s t a t e  m a r k e t s  a r e  n o t  e f f i ­
c i e n t ,  o p p o r t u n i t i e s  f o r  a b n o r m a l  g a i n s  r e m a in  i n f r e q u e n t .  
P r o f e s s i o n a l  r e a l  e s t a t e  management d o e s ,  a s  op p o sed  t o  
s t o c k  a n a l y s i s ,  " e n h a n c e  o v e r a l l  r e t u r n s . " l o *  Bu t  b e c a u s e
l o o R o u l a c ,  p .  31,
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su ch  management e x p e r t i s e  i s  i n  such  s h o r t  s u p p l y ,  t h e  c o s t  
o f  t h i s  e x p e r t i s e  t e n d s  t o  d i l u t e  much, i f  n o t  a l l ,  o f  t h i s  
a b n o rm a l  g a i n .  P r o j e c t s  w i t h  e x t r a o r d i n a r y  g a i n s  may be 
i d e n t i f i e d ,  b u t  t h e  q u e s t i o n  i s  w h e th e r  o r  n o t  t h e  r e t u r n s  
( a f t e r  p a y in g  management c o s t s )  a r e  any h i g h e r  t h a n  th e y  
would h ave  been i f  r e a l  e s t a t e  m a r k e t s  were e f f i c i e n t .
M E h Ê l  E E i s ë  a i s k  2 E & E i l i S â l  A l t ­
hough h i s t o r i c a l  r i s k - r e t u r n  i n f o r m a t i o n  i s  n o t  u s e f u l  i n  
i t s e l f ,  i t  i s  v a l u a b l e  i f  i t  h e l p s  t h e  a n a l y s t  p r e d i c t  t h e  
f u t u r e .  T h i s  s e c t i o n  d i s c u s s e s  some o f  t h e  e m p i r i c a l  work 
c o n c e r n i n g  r i s k  and  r e t u r n  u n d e r  d i f f e r e n t  s i t u a t i o n s .  Some 
t e s t s  o f  t h e  c a p i t a l  a s s e t  p r i c i n g  model a r e  p r e s e n t e d  and a 
r e c e n t  s t u d y  o f  h i s t o r i c a l  r i s k  r e t u r n  r e s u l t s  f o r  t h e  m a jo r  
s e c u r i t y  m a r k e t s  i s  ex am in ed .
The CAPH a t t e m p t s  t o  q u a n t i f y  i n t o  a t w o - p a r a m e t e r  f r a m e ­
work t h e  s t o c h a s t i c  r e l a t i o n s h i p  be tw een  assum ed  r i s k  and 
e x p e c t e d  r e t u r n .  The q u e s t i o n  o f  how u s e f u l  i s  t h e  CAPH i n  
e x p l a i n i n g  t h e  r i s k - r e t u r n  r e l a t i o n s h i p  was a d d r e s s e d  by 
F r a n c i s  when he a s k e d  w h e th e r  t h e  s t o c k s  w i t h  h i g h e r  b e t a s  
r e a l l y  have h i g h e r  r a t e s  o f  r e t u r n ,  " o r ,  p u t  more c r a s s l y :  
I s  t h i s  r i s k / r e t u r n  t h e o r y  r e a l l y  any good?"»®* The e v i d e n c e
i G i R o u l a c ,  p .  33. T h i s  s t a t e m e n t  o f  c o u r s e  a s su m es  t h a t  t h e  
" e f f i c i e n t  m a rk e t - r a n d o m  w a l k e r ' s "  a r e  i n d e e d  c o r r e c t  i n  
t h e i r  a n a l y s i s .
l o a j a c k  C l a r k  F r a n c i s ,  I f i x e s t m e a t s :  A n a l y s i s  a&d M a a a e s e n t ,
-  63 —
i s  t h a t  t h e r e  i s  a p r e d i c t a b l e  r e l a t i o n s h i p  b e tw e e n  r i s k  and  
r e t u r n ,  b u t  n o t  a l l  s t u d i e s  show i d e n t i c a l  r e s u l t s .
S h a r p e  and  C ooper  i n v e s t i g a t e d  t h e  r i s k / r e t u r n  c h a r a c t e r ­
i s t i c s  o f  t h e  s t o c k  m ark e t  f rom 1931 t o  1967 ,  and c o n c l u d e d  
that ; io3
1. T h e re  was an  a p p r o x i m a t e l y  l i n e a r  r e l a t i o n s h i p  
be tw een  r i s k  and  r e t u r n ,  b u t  th e  i n t e r c e p t  was 
h i g h e r  t h a n  s a f e  i n v e s t m e n t s .
2 .  The s h o r t e r  t h e  t im e  p e r i o d ,  t h e  l e s s  p r e d i c t a b l e  
t h e  r e s u l t s ,
3 .  While r i s k  p r o j e c t i o n s  b a s e d  on h i s t o r i c a l  d a t a  
were  v e r y  a c c u r a t e  f o r  a p o r t f o l i o  i n  o n e  c l a s s ,  a 
s i n g l e  s e c u r i t y  r i s k  was n o t  e a s y  to  p r e d i c t .
M o d i g l i a n i  and  Pogue sum m ar ize  s e v e r a l  e m p i r i c a l  t e s t s  o f
th e  CAPM and  r e p o r t ,  “Though t h e  r i s k / r e t u r n  r e l a t i o n s h i p s
seem t o  be l i n e a r ,  t h e y  a r e  g e n e r a l l y  f l a t t e r  t h a n  p r e d i c t e d
by t h e  CAPM, i m p l y i n g  t h a t  t h e  t r a d e o f f  of  r i s k  f o r  r e t u r n
i s  l e s s  t h a n  p r e d i c t e d . " i * *  They s t a t e
T h i s  e v i d e n c e  r a i s e s  more d o u b t  a s  t o  w h e th e r  t h e  
CAPM m ark e t  l i n e  p r o v i d e s  t h e  b e s t  ben ch  mark f o r  
p e r f o r m a n c e  measurement  and s u g g e s t s  i n s t e a d  t h a t  
o t h e r  bench  mark p o r t f o l i o s  may be more a p p r o p r i ­
a t e .  For  e x a m p le ,  u n d e r  c e r t a i n  c o n d i t i o n s ,  t h e  
• e m p i r i c a l *  r i s k / r e t u r n  l i n e s  d e v e l o p e d  by B la c k ,
2nd Ed. (New York;  McGraw H i l l ,  1 9 7 6 ) ,  p.  34 0 .
103W.F. S h a r p s  and G. C o o p e r ,  “ R i s k - f i e t u r n  C l a s s e s  o f  
N . T . S . E .  Common S t o c k s ,  1 9 3 1 - 6 7 , "  Fi n a n c i a l  An a l y s t s  
J o u r na l  ( M a r c h - A p r i l  1972) ;  5 4 .
t o ♦ M o d i g l i a n i  and P o g u e ,  P a r t  I I ,  p .  8 4 .
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J e n s e n ,  and S c h o l e s  and  o t h e r s  would seem t o  be a 
r e a s o n a b l e  a l t e r n a t i v e  t o  t h e  CAPH m a r k e t  l i n e  
s t a n d a r d ,  ‘ o®
M o d i g l i a n i  an d  Pogue s u g g e s t  t h a t  o t h e r  r i s k - r e t u r n  l i n e s  
c o u l d  be u sed  b u t  t h e y  t h e m s e l v e s  l e a n  tow ard  u s i n g  t h e  CAPM 
r e l a t i o n s h i p ,  a l t h o u g h ,  "The i n f o r m a t i o n  s h o u l d  n o t  be r e ­
g a r d e d  a s  b e i n g  v e r y  p r e c i s e .*•
Eubank s t u d i e d  t h e  New York and American e x c h a n g e s  a l o n g  
w i th  t h e  OTC m a rk e t  i n  a r e c e n t  p a p e r  and fo u n d  some i n t e r ­
e s t i n g  r e l a t i o n s h i p s . » 0  7 R e l e v a n t  t o  t h i s  s t u d y  i s  t h e  d e t ­
e r m i n a t i o n  o f  h i s t o r i c a l  r a t e s  o f  r e t u r n  and  r i s k  f o r  e a c h  
o f  t h e  t h r e e  m a r k e t s  f o r  a p e r i o d  from 1960 t h r o u g h  1963.  
Of p a r t i c u l a r  i n t e r e s t  a r e  t h e  means and s t a n d a r d  d e v i a t i o n s  
o f  t h e  s t o c k  ex ch an g e  r e tu rn s * ® *  shown i n  T a b le  1 and  F i g u r e
5.
gx £ o s t  Betur&s S u b s t i t u t e d  a s  £x A n te .  L o r i e  
and H am il to n  s t a t e  t h a t  few i n v e s t o r s  w i l l  be a s t o u n d e d  by 
t h e  a s s e r t i o n  t h a t  a s s e t s  have v a l u e s  i n  p r o p o r t i o n  t o  t h e  
f u t u r e  a n t i c i p a t e d  b e n e f i t s  o f  t h o s e  a s s e t s . * ® *  The a u t h o r s
losibid.
*® * M o d ig l i a n i  and  P o g u e ,  P a r t  I I ,  p .  8 5 .
*®?Arthur  A. Eubank ,  J r . ,  " B i s k / R e t u r n  C o n t r a s t s :  NYSE,
AMEX, and OTC," J o u r n a l  o f  E o r t i g l j o  HâM aSSÊli i  (Summer 
1977) :  2 5 -3 0 .
*o*Eubank,  pp.  2 7 - 2 8 .
*®*Lorie and  H am i l to n ,  p.  113.
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T a b le  1
Means and  s t a n d a r d  D e v i a t i o n s
NYSE ASE OTC N-A N-0 A-0 N-A-0
A rithm etic
Means .116 .162 .205 .139 .161  .177 .161
Std
Dev .237 .371 .437 .328 .301  .395 .336
N- New York S t o c k  Exchange 
A- American  S to c k  Exchange 
0 -  Over t h e  C o u n te r
.24 —
.20  —  
.16 — 
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F i g u r e  5: R i s k  and  R e t u r n  o f  Exchanges
c o n t i n u e  t o  a d d r e s s  t h e  v a l u a t i o n  o f  f i n a n c i a l  a s s e t s  
q u e s t i o n  and g e n e r a l i z e  t h a t  an  a s s e t ' s  w or th  i s  a f u n c t i o n  
o f  (1) e x p e c t e d  b e n e f i t s  (cash  f lo w s )  and (2) some r e l a t i v e  
c e r t a i n t y  o f  a c h i e v i n g  t h o s e  b e n e f i t s ,  a m a jo r  p rob lem  i n  
f i n a n c e ,  t h e y  w r i t e ,  i s  t h a t  o f  s p e c i f y i n g  an " a p p r o p r i a t e "  
d i s c o u n t  r a t e  s o  o f t e n  r e f e r r e d  t o  i n  f i n a n c e  and a c c o u n t i n g  
l i t e r a t u r e .
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I n  t h e o r y ,  t h e  answer  i s  s i m p l e .  The a p p r o p r i a t e  
r a t e  f o r  e a c h  i n v e s t o r  . . .  i s  t h e  o p p o r t u n i t y  
c o s t  o f  making t h e  i n v e s t m e n t ,  i . e . ,  t h e  e x p e c t e d  
r a t e  o f  r e t u r n  i n  a l t e r n a t i v e  a s s e t s  o f  s i m i l a r  
r i s k .  I n  a w or ld  of  c e r t a i n t y  . . . t h i s  m a r k e t -  
d e t e r m i n e d  r a t e  i s  t h e  a p p r o p r i a t e  r a t e  . . .  In  
t h e  r e a l  w o r l d ,  t h e  d i s c o u n t  r a t e  i s  more complex 
s i n c e  v a r y i n g  d e g r e e s  o f  u n c e r t a i n t y  r e g a r d i n g  t h e  
ou tc o m e s  o f  a l t e r n a t i v e  i n v e s t m e n t s  c r e a t e  d i f f e r ­
e n t  o p p o r t u n i t y  c o s t s  and  r a t e s  o f  d i s c o u n t . * » ®
Not o n l y  i s  t h e r e  d i s a g r e e m e n t  i n  s p e c i f y i n g  t h e  most e s ­
s e n t i a l  ex a n t e  r e q u i r e d  r a t e  of  r e t u r n ,  t h e r e  i s  l i t t l e  
a g r e e m e n t  i n  s i m p l y  s t a t i n g  e ^  p o s t  p e r f o r m a n c e .  T h i s  p r o b ­
lem i s  f u r t h e r  c o m p l i c a t e d  by t h e  f a c t  t h a t  t h e  d i s c o u n t  
r a t e ,  an ex o g e n o u s  v a r i a b l e  i n  most  m o d e ls ,  must  u l t i m a t e l y  
be e s t i m a t e d  by t h e  i n d i v i d u a l  i n v e s t o r .  To a i d  i n  s p e c i f y ­
i n g  ex  a n t e  r i s k - r e t u r n  r e l a t i o n s h i p  f o r  t h i s  s t u d y ,  some 
i n s i g h t s  can  be g a i n e d  from t h e  r e c e n t  l i t e r a t u r e .
One common p r o c e d u r e  i s  t o  s u b s t i t u t e  ej^ p o s t  r e t u r n s  f o r  
ex  a n t e  r e t u r n s .  T h i s  p r o c e d u r e  i s  r e c o g n i z e d  a s  l e s s  t h a n  
o p t i m a l ,  b u t  l i t t l e  i s  w r i t t e n  t o  j u s t i f y  t h e  p r a c t i c e .  I t  
i s  i n t e r e s t i n g  t h a t  l e s s  t h a n  one h a l f  page  i s  d e v o te d  t o  
t h i s  s p e c i f i c  p rob lem  i n  F r a n c i s '  I n v es tm e n t  An%lys%s find 
Manageme n t . T h e re  he n o t e s  t h a t ,  "A ' jump* i s  made i n  g o in g  
from t h e  c a p i t a l  m a rk e t  t h e o r y ,  which i s  s t a t e d  i n  t e r m s  o f  
e x p e c t a t i o n s ,  t o  a c t u a l  h i s t o r i c a l  d a t a . " * * *  B ec ause  e x p e c -
**®Lorie  and H a m i l to n ,  p. 123. 
* * * F r a n c i s ,  p .  459.
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t â t i o n s  must  be o b s e r v e d  (an i m p o s s i b l e  t a s k )  t o  c o r r e c t l y  
t e s t  e v a l u a t i o n  m odels ,  s e v e r a l  a u t h o r s  s im p l y  u s e  g j  p o s t  
r a t e s  o f  r e t u r n .
I n  t h e  mid 1960* s ,  A r d i t t i  a t t e m p t e d  to  i d e n t i f y  t h e  r e ­
l a t i o n s h i p  be tween  r i s k  and r e q u i r e d  r e t u r n  on e q u i t y .  The 
r e l e v a n c e  o f  A r d i t t i ' s  work t o  t h i s  s t u d y  i s  h i s  c h o i c e  o f  
e x p e c t e d  r a t e  o f  r e t u r n .  He assumed t h a t  i n v e s t o r s  r e c e i v e d  
what  t h e y  e x p e c t e d  f o r  a c e r t a i n  p e r i o d  and  used  h i s t o r i c a l  
r e t u r n s  f o r  e x p e c t e d  r e t u r n s . 1 * 2  I n  t h e  S h a r p e - C o o p e r  s t u d y  
ex a n t e  r e t u r n  e s t i m a t e s  were a c t u a l  r e t u r n s . B l u m e  e x a ­
mined t h e  q u e s t i o n  o f  b e t a  s t a b i l i t y  o v e r  t im e  and  c o n c lu d e d  
t h a t  f o r  p o r t f o l i o s  of  o v e r  f i f t y  s e c u r i t i e s ,  r i s k  a s s e s s ­
m e n t s  d e r i v e d  f rom h i s t o r i c a l  d a t a  a r e  e x t r e m e l y  a c c u ­
r a t e .  * 1 * Again r e a l i z e d  r e t u r n s ,  e x p r e s s e d  a s  a p r i c e  r e l a ­
t i v e ,  were  used  f o r  e x p e c t e d  r e t u r n s  o f  t h e  s e c u r i t i e s .  The 
i n v e s t o r  i s  assumed t o  hav e  e x p e c t e d  t h e  r e t u r n  he a c t u a l l y  
r e c e i v e d .
i i a p r e d  D. A r d i t t i ,  " R i s k  and t h e  R e q u i r e d  R e tu rn  on 
E q u i t y , "  J o u r n a l  o f  f i ,n ^ n çe  22 (March 1 9 6 7 ) :  1 9 -3 6 .
113R.F .  S h a rp e  and  G. C o o p e r ,  " R i s k - R e t u r n  C l a s s e s  o f  
N .Y .S .E .  Common S t o c k s ,  1 9 3 1 - 6 7 , "  F i n a n c i a l  A n a l y s t s
J o u r n a l  ( H a r c h - A p r i l  1972) :  48 .  ~ -  -  -
‘ ‘ ♦ M a r s h a l l  E. Blume, "On t h e  A ssessm en t  o f  R i s k , " J o u r n a l  
o f  Fi n a n c e 25 (March 1971) :  465.
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a t ^ e r  £x  Ante  S f ^ g i f i s a t i o n s .  L i t z e n b e r g e c  and 
Budd r e v ie w e d  s e v e r a l  e m p i r i c a l  s t u d i e s  t h a t  a t t e m p t e d  to  
t e s t  t h e  b a s i c  r e l a t i o n s h i p  b e tw e e n  r i s k  and r e t u r n .  The 
p r e v a i l i n g  p r a c t i c e  o f  e q u a t i n g  e x p e c t e d  r e t u r n  t o  r e a l i z e d  
h i s t o r i c a l  r e t u r n s ,  s ay  t h e  a u t h o r s ,  s u f f e r s  f rom  t h e  p r o b ­
lem t h a t  i n  t h e o r y  e x p e c t e d  r e t u r n s  a r e  e x p r e s s e d  i n  t e r m s  
o f  n o n o b s e r v a b l e  v a r i a b l e s ,  t h a t  i s ,  ex a n t e s u b j e c t i v e  e s ­
t i m a t e s . i i s  They s t a t e  t h a t
S in c e  ex  a n t e  s u b j e c t i v e  i n v e s t o r  b e l i e f s  c o n c e r n ­
i n g  e x p e c t e d  r a t e s  o f  r e t u r n  a r e  n o t  d i r e c t l y  ob­
s e r v a b l e ,  t h e  b u r d e n  o f  t h e  e m p i r i c i s t  i s  t o  d e ­
v e lo p  r e a s o n a b l e  s u r r o g a t e s  f o r  t h e s e  e x p e c t e d  
p a r a m e t e r s , n  *
T h e i r  s u r r o g a t e  f o r  e x p e c t e d  r e t u r n  i s  a form o f
p r i c e / e a r n i n g s  r a t i o  and i s  d e f i n e d  a s
The mean o f  . .  . e a r n i n g s  on common e q u i t y  f o r
t h e  r e s p e c t i v e  c r o s s  s e c t i o n a l  y ea r  and  t h e  two 
p r e v i o u s  y e a r s  d i v i d e d  by t h e  m ark e t  v a l u e  o f  t h e  
f i r m ' s  common e q u i t y  a t  t h e  b e g i n n i n g  o f  t h e  c r o s s  
s e c t i o n  y e a r . * * ?
T h a t  e x p e c t e d  r e t u r n s  and r i s k  a r e  r e l e v a n t  d e c i s i o n  p a r ­
a m e t e r s  i s  n o t  t h e  i s s u e .  The p r a c t i c a l  p ro b le m  i s  how t o  
e s t i m a t e  t h e  a p p r o p r i a t e  m e a s u re s  t h a t  a r e  n e c e s s a r y  f o r  i n ­
c l u s i o n  i n  any v a l u a t i o n  m ode l .  Where p r i c e - e a r n i n g s  r a t i o s  
a r e  n o t  a v a i l a b l e ,  a n o t h e r  t e c h n i q u e  i s  p o s s i b l e .  Bierman
i i s R .  L i t z e n b e r g e r  and  A .P .  Budd,  " C o r p o r a t e  I n v e s t m e n t  
C r i t e r i a  and t h e  V a l u a t i o n  o f  R i s k  A s s e t s , "  J o u r n a l  o f  
F i n a n c i a l  and Quan t i t a t i v e  Aq&lysj s  (December 1970) :  102.
i i * L i t z e n b e r g e r  and  Budd, p .  4 0 5 .
I ‘ ^ L i t z e n b e r g e r  and  Budd, p.  407 .
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and A l d e r f e r  s u g g e s t  a n o t h e r  method t h a t  may be used  t o  
s e l e c t  a f i r m ' s  r i s k - a d j u s t e d  r e q u i r e d  r a t e  o f  r e t u r n .  The 
a n a l y s t  c a n  s im p ly  a s k  s e v e r a l  m ark e t  p a r t i c i p a n t s  what r a t e  
o f  r e t u r n  t h e y  w i l l  r e q u i r e  f o r  p a r t i c u l a r  s e c u r i t i e s . * * "
: iîIkVâ£]Lâaii£d £ î . £ e c t a ^ i 2 &s. The 
s u b s t a n t i a l  d i f f e r e n c e  be tw een  o p t i m i s t i c  i n v e s t o r s '  h o p es  
and f r e q u e n t l y  l o w e r  r e a l i z e d  r e t u r n s  r a i s e s  many q u e s t i o n s .  
Both  s e c u r i t y  m a rk e t  an d  r e a l  e s t a t e  l i t e r a t u r e  a d d r e s s  t h e  
q u e s t i o n  o f  t h i s  d i v e r g e n c e  i n  gx a ^ t g  v e r s u s  e^c p o s t  r e ­
t u r n s .
P e t e r  L. B e r n s t e i n ,  w r i t i n g  a b o u t  common s t o c k s  i n  t h e  
J o u r n a l  o f  F i n a n c e , a s k s  t h e  q u e s t i o n ,  "What r a t e  o f  r e t u r n  
can  you r e a s o n a b l y  e x p e c t ? " * * *  He t h e n  e m p h a s i z e s  t h e  q u e s ­
t i o n ' s  a m b ig u o u sn es s  w i th  f o u r  f u r t h e r  q u e s t i o n s ;
1. I s  t h e  t i m e  s p a n  c o v e r e d  by F i s h e r - L o r i e  r e l e v a n t  
f o r  t o d a y ?
2 .  I f  no ,  ( a s  B e r n s t e i n  s u g g e s t s )  what t i m e  s p a n  i s  
r e l e v a n t ?
3 .  Given t h e  t i m e  s p a n ,  what  i s  a r e a s o n a b l e  e x p e c t a ­
t i o n  f o r  t h e  m a rk e t?
**" H a r o l d  B ierm an ,  J r .  and  C l a y t o n  P. A l d e r f e r ,  " E s t i m a t i n g  
t h e  C os t  o f  C a p i t a l ,  a D i f f e r e n t  A p p ro ac h ,"  D e c i s i o n  S ç &- 
e n c e s  1 ( J a n u a r y - A p r i l  1 9 7 0 ) :  4 0 - 5 3 ,
»*" P e t e r  L. B e r n s t e i n ,  "What Ra te  o f  R e tu rn  Can You 
' R e a s o n a b l y '  E x p e c t  ? "  J o u r n a l  o f  f i n a n g e  28 (May 1 9 7 3 ) ,  
p .  273.
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4, Given t h e  a n s w e r  t o  t h r e e #  what  c a n  you e x p e c t  
f rom  a managed p o r t f o l i o ? * * ®
The r e l e v a n c e  o f  B e r n s t e i n ' s  work t o  t h i s  s t u d y  i s  t h a t
w h i le  h i s t o r i c a l  s e c u r i t y  r e t u r n s  a r e  much lo w e r  ( F i s h e r  and
L o r i e ' s  9.3% and h i s  own e s t i m a t e  o f  f u t u r e  r e t u r n s  o f  8%),
a s u r v e y  o f  f i f t e e n  p r o f e s s i o n a l  p o r t f o l i o  m an ag e r s  r e p o r t
o b j e c t i v e s  i n  t h e  10 t o  15% r a n g e .  B e r n s t e i n  s u g g e s t s  t h a t
w h i l e  t h e s e  g o a l s  a r e  i n  f a c t  i n t e r e s t i n g ,  p r o f e s s i o n a l
m ark e t  m anagers  s e ldom  b e a t  t h e  m a r k e t :
I n d e e d  t h e  l i t e r a t u r e  o f  p o r t f o l i o  p e r f o r m a n c e  i s  
u n c o m f o r t a b l y  crowded w i th  e v i d e n c e  t h a t  t h e  more 
a m b i t i o u s  e x p e c t a t i o n s  o f  r a t e s  o f  r e t u r n  i n  e x ­
c e s s  o f  10% o v e r  f i v e  o r  more y e a r s  a r e  l i t t l e  
more t h a n  p i p e  d re a m s .* * *
B o u la c  r e c a s t s  B e r n s t e i n ' s  a r g u m e n t  i n t o  t h e  a r e a  o f  r e a l  
e s t a t e .
I n v e s t o r s  and m a n a g e r s  g e n e r a l l y #  and i n  r e a l  e s ­
t a t e  p a r t i c u l a r l y ,  a l m o s t  u n i f o r m l y  i n d i c a t e  t h a t  
t h e y  e x p e c t  t o  o u t - p e r f o r m  h i s t o r i c a l  i n v e s t m e n t  
r e s u l t s . **2
R o u lac  a t t e m p t s  t o  e x p l a i n  some o f  t h e  r e a s o n s  f o r  t h i s  g e n ­
e r a l  i n f l a t i o n  o f  e x p e c t a t i o n s  i n  e x c e s s  o f  r e a l i z e d  r e ­
t u r n s ,  w h i l e  he l i s t s  s e v e r a l  r e a s o n s ,  he i n d i c a t e s  t h a t  
t h e  m a jo r  r e a s o n  f o r  t h i s  wide d i v e r g e n c e  i s  n a i v e t e .  In  
a n a l y z i n g  s u r v e y s  o f  i n v e s t o r  " o b j e c t i v e s ” and  " c r i t e r i a , "  
he s t a t e s ,
** ® Ib id .
* * * B e r n s t e i n ,  p.  278.
* * * E o u la c ,  p .  34.
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T h e re  i s  a  s h o c k in g  l a c k  o f  c o n s i s t e n c y  i n  how 
p r o f i t a b i l i t y  m e a su re s  a r e  i n t e r p r e t e d  and a p p l i e d
  s o  much s o  t h a t  one m u s t  q u e s t i o n  e n t i r e l y  t h e
r e l i a b i l i t y  o f  any i n v e s t o r  o b j e c t i v e  n o t  s u b j e c t  
t o  v e r i f i c a t i o n .  In  t h i s  s e n s e ,  i t  can  be c o n ­
c l u d e d  t h a t  most  i n v e s t o r  " o b j e c t i v e s ” o r  " c r i t e ­
r i a ” a r e  l i t t l e  more t h a n  i r r e s p o n s i b l e  h e a r s a y  
and a r e  t o t a l l y  l a c k i n g  i n  t r u s t w o r t h i n e s s . i z s
R o u la c  f u r t h e r  s t a t e s  t h a t  t h i s  d i v e r g e n c e  i s  c a u s e d  by t h e  
" p e n c i l i n g - o u t "  o f  r e n t s ,  e x p e n s e s ,  e t c . ,  and  t h e  m arke t  i n ­
s i d e r ' s  d e s i r e s  t o  keep  r e a l  e s t a t e  " r e t u r n s ” h i g h .* * *
I n  a d d i t i o n  t o  t h o s e  p r o v i d e d  by B e r n s t e i n  and R o u la c ,  
Mao s u g g e s t s  d i f f e r e n t  r e a s o n s  f o r  t h i s  prob lem  o f  i n f l a t i n g  
" e x p e c t a t i o n s " .  The p r im a ry  r e a s o n ,  i n  r e l a t i o n  t o  t h i s  
s t u d y ,  i s  t h a t  t h e  a n a l y s t s  f o r  new p r o j e c t s  ( p e r h a p s  due t o  
v e s t e d  i n t e r e s t s )  t e n d  t o  be o p t i m i s t i c ,  "So management s e t s  
t h e  c u t - o f f  r a t e s  q u i t e  h igh  t o  a l l o w  f o r  s l i p p a g e . " * * ®
a a r k e l  f r i c e  o f  g i s k  S £ e c i | i £ ^ t i o n .  A d e c i s i o n  
t o  s p e c i f y  e a c h  p r o j e c t ' s  d i s c o u n t  r a t e  must  u l t i m a t e l y  be
made. I n  t h e  c a s e  where s e v e r a l  p r o j e c t s  a r e  b e i n g  a n a ­
l y z e d ,  an o p p o r t u n i t y  c o s t  s c h e d u l e  must  be s p e c i f i e d .  The
f i n a n c i a l  l i t e r a t u r e  p r o v i d e s  l i t t l e  h e l p ,  e s p e c i a l l y  i n  t h e  
r e a l  e s t a t e  m a r k e t .
i z s p o u la c ,  p. 35.
***Roulac, p. 36.
**®Mao, C o r p o r a t e  F i n a n c i a l  D e c i s i o n s  pp.  17 6 -1 7 7 .
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Any s i n g l e ,  a r b i t r a r y  s p e c i f i c a t i o n  o f  a r i s k - r e t u r n  
s c h e d u l e  f o r  t h i s  s t u d y  would be s u b j e c t  t o  c r i t i c i s m .  
T h e r e f o r e ,  b e c a u s e  a " c o r r e c t ” r i s k  r e t u r n  s c h e d u l e  i s  im­
p o s s i b l e  t o  s p e c i f y ,  s e v e r a l  p o s s i b l e  gx a n t g r i s k  r e t u r n  
l i n e s  w i l l  be e s t i m a t e d .  By a s s i g n i n g  s e v e r a l  MPR e x a m p le s ,  
p ro b le m s  i n  a s s i g n i n g  t h i s  o p p o r t u n i t y  c o s t  s c h e d u l e  c a n  be 
r e c o g n i z e d  and a v o i d e d .  By a s s i g n i n g  s e v e r a l  s l o p e s  ( r i s k  
r e t u r n  t r a d e - o f f s )  and i n t e r c e p t s  ( g e n e r a l  v a l u a t i o n  pa ram e­
t e r s )  , model r e s u l t s  can  be t e s t e d  f o r  c o n s i s t e n c y .
For  e x a m p le ,  two HPB l i n e s  a r e  c o n s i d e r e d  i n  F i g u r e  6 .  
I f  l i n e  1 i s  e s t i m a t e d  by r e a l  e s t a t e  a n a l y s t s ,  t h i s  i m p l i e s  
a c e r t a i n  l e v e l  o f  e x p e c t e d  r e t u r n s  a n d ,  h e n c e ,  a g e n e r a l  
p r i c e  l e v e l .  I f  t h e  r i s k  r e t u r n  t r a d e - o f f  i s  c o n s i d e r e d  a c ­
c e p t a b l e  t o  t h e  i n v e s t o r  ( s lo p e  o f  l i n e  1) b u t  t h e  e s t i m a t e d  
c a s h  f l o w s  a r e  s u s p e c t e d  t o  be  i n f l a t e d ,  t h e  e n t i r e  p r i c e  
l e v e l  can  be  d e f l a t e d  by r a i s i n g  t h e  y - i n t e r c e p t ,  t h u s  
c r e a t i n g  l i n e  2 ,  P r o j e c t  A and  B i n  F i g u r e  6 w i l l  be a c ­
c e p t a b l e  u n d e r  l i n e  1 a s s u m p t i o n s ,  b u t  o n l y  p r o j e c t  B w i l l  
be a c c e p t a b l e  i f  a g e n e r a l  p r i c e  d e f l a t o r  r a i s e s  t h e  e n t i r e  
MPR s c h e d u l e  t o  l i n e  2 .
D i f f e r e n t  r i s k  r e t u r n  t r a d e - o f f s  can be e v a l u a t e d  by 
c h a n g i n g  t h e  s l o p e  o f  t h e  MPR. I n  F i g u r e  7 p r o j e c t s  c and  D 
w i l l  b o t h  be a c c e p t e d  i f  t h e  r i s k  r e t u r n  s c h e d u l e  i s  l i n e  1. 
However ,  i f  a n o t h e r  i n v e s t o r  i s  more r i s k - a v e r s e ,  and  v ie w s






F i g u r e  6 : G e n e r a l  P r i c e  D e f l a t o r
th e  r i s k - r e t u r n  s c h e d u l e  a s  l i n e  2, P r o j e c t  c w i l l  no l o n g e r  





F i g u r e  7;  R isk  R e tu r n  Change
Two i t e m s  c o n c e r n i n g  th e  e m p i r i c a l  problem o f  s p e c i f y i n g  
t h e  MPB a r e  p a r t i c u l a r l y  d i s t r e s s i n g .  The f i r s t  two a r e  
t h a t  o nce  t h e  d e c i s i o n  has  b een  made t h e r e  a r e  no a s s u r a n c e s  
t h a t  t h e  c o r r e c t  s p e c i f i c a t i o n  h a s  been  made and  t h a t ,  even  
i f  i t  h a s  been  c o r r e c t l y  s p e c i f i e d ,  t h e r e  i s  no e v i d e n c e  o f  
t h a t  f a c t .  The s e c o n d  problem i s  t h a t  t h e  HPE i s  c o n s t a n t l y
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c h a n g in g  due t o  i n v e s t o r s *  nev e x p e c t a t i o n s  o f  r i s k  and r e ­
t u r n . *2* R e g a r d l e s s  o f  t h e  i n h e r e n t  p ro b le m s  i n  s p e c i f y i n g  a 
m a r k e t  p r i c e  o f  r i s k  s c h e d u l e ;  i t  i s  d o n e ,  e x p l i c i t l y  o r  im­
p l i c i t l y ,  e a c h  t i m e  a n  i n v e s t o r  com m its  f u n d s .
Mao s u g g e s t s  tw o  p r o c e d u r e s  f o r  e s t i m a t i n g  a t r a d e o f f  
be tw een  r i s k  and r e t u r n . 1 2 7  one i s  by s im p l y  a s k i n g  i n v e ­
s t o r s  what r a t e  o f  r e t u r n  t h e y  r e q u i r e  on d i f f e r e n t  i n v e s t ­
m en ts .  The c u r r e n t  r i s k  l e v e l  (p re s u m a b ly  f rom  h i s t o r i c a l  
i n f o r m a t i o n )  i s  u s e d  i n  o r d e r  t o  g e t  a r i s k - r e t u r n  p o i n t  f o r  
t h a t  s e c u r i t y .  T h i s  i s  a n a l o g o u s  t o  e s t i m a t i n g  a s i n g l e  
p o i n t  on a demand c u r v e  where what i s  n e e d e d  i s  a p r i c e -  
q u a n t i t y  s c h e d u l e  (demand c u r v e ) . A p r a c t i c a l  way t o  d e t e r ­
mine a r i s k - r e t u r n  o p p o r t u n i t y  s c h e d u l e  i s  t o  r e g r e s s  h i s ­
t o r i c a l  r e t u r n  and  r i s k . 1 2 s
T h i s  s t u d y  w i l l  u se  b o th  t h e s e  a p p r o a c h e s .  S in ce  e x ­
p e c t e d  r i s k  and  r e t u r n ,  n o t  h i s t o r y ,  i s  t h e  e s s e n t i a l  i n g r e ­
d i e n t  i n  t h e  d e t e r m i n a t i o n  o f  r i s k  a s s e t  v a l u e s ,  t h e  s u b j e c ­
t i v e  e s t i m a t e s  o f  b o t h  r i s k  and  r e t u r n  a r e  o b t a i n e d  f rom
: 2 5 R o b e r t  M. S o l d o f s k y  and  Roger  L, M i l l e r ,  " R i s k - R e t u r n  
C u rv es  f o r  D i f f e r e n t  c l a s s e s  o f  Long-Term S e c u r i t i e s ,  
1 9 5 0 - 1 9 6 6 ,” J o u r n a l  o f  F i nance 2h ( J u n e ,  1967) h29-UU6.
l a v s e e  Mao, C f i r j a s ra tg  P i n a n g i a i  D e c i s i s û s ,  pp.  169-174 .
i2 ® S o ld o f s k y  and  M i l l e r .
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p r o j e c t  e x p e r t s ,  a l i n e a r  r e g r e s s i o n  i s  c h o s e n  a s  t h e  b e s t  
l i n e a r  u n b i a s e d  e s t i m a t o r  of  t h e  r i s k - r e t u r n  o p p o r t u n i t y  
s c h e d u l e .  T h i s  i s  t h e  maximum l i k e l i h o o d  e s t i m a t o r  f o r  t h e  
s a m p l e .  As e x p l a i n e d  a b o v e ,  more t h a n  one p o s s i b l e  MPR l i n e  
c o u l d  e x i s t .  s e v e r a l  d i f f e r e n t  MPR's w i l l  be a n a l y z e d  i n  
o r d e r  t h a t  t h e  c o n s i s t e n c y  of r e s u l t s  can be i n v e s t i g a t e d .  
The e x a c t  s p e c i f i c a t i o n  o f  t h e  l i n e s  w i l l  be p r o v i d e d  i n  
C h a p t e r  5.
3 . 3  COMPARISON METHODOLOGY
The u n d e r l y i n g  a s s u m p t i o n  i n  u s in g  a c r i t e r i o n  a p p r o a c h  
i s  t h a t  t h e  c r i t e r i o n ,  o r  m e t r i c ,  w i l l  c o r r e c t l y  v a l u e  e a c h  
a s s e t ,  and  h e n c e  w i l l  s e l e c t  and v a l u e  an o p t i m a l  m e t r i c  
p o r t f o l i o  v a l u e  f o r  e a c h  MPR s p e c i f i c a t i o n .  Each a l t e r n a ­
t i v e  t e c h n i q u e  w i l l  t h e n  be  used  t o  make a c c e p t - r e j e c t  d e c i ­
s i o n s  f o r  e a c h  p r o j e c t  a c c o r d i n g  t o  i t s  u n i q u e  r u l e s .  The 
p r o j e c t s  c h o s e n  by t h a t  model w i l l  c o m p r i s e  a p o r t f o l i o .  
The v a l u e  o f  t h e  a l t e r n a t i v e  t e c h n i q u e  p o r t f o l i o  w i l l  be 
d e t e r m i n e d  by u s i n g  t h e  m e t r i c  model  v a l u e s  f o r  e a c h  p r o ­
j e c t .
3 . 3 . 1  Com g^r ison  S t a a g a s d s
The r e l a t i o n s h i p  be tw een  t h e  m e t r i c  p o r t f o l i o  v a lu e  and  
t h e  a l t e r n a t i v e  p o r t f o l i o  v a l u e  w i l l  b e  t h e  f i r s t  c o m p a r i s o n
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s t a n d a r d  used i n  t h i s  s t u d y . *2* T h i s  w i l l  be  c a l l e d  t h e  Re­
l a t i v e  T o t a l  P o r t f o l i o  V a lu e  s t a n d a r d  (RTPV). The s e c o n d
c o m p a r i so n  s t a n d a r d  w i l l  be th e  number  of t i m e s  e a c h  a l t e r ­
n a t i v e  method m i s c l a s s i f i e s  an  a c c e p t  o r  r e j e c t  d e c i s i o n  and  
w i l l  be  c a l l e d  t h e  C l a s s i f i c a t i o n  E r r o r  s t a n d a r d  ( C E ) . i s o
3 . 3 . 1 . 1  R e l a t i v e  T o t a l  P o r t f o l i o  V a lu e  S t a n d a r d  -  RTPV
For e a c h  MPR, t h e  m e t r i c  w i l l  v a l u e  e a c h  p o t e n t i a l  p r o ­
j e c t  and  c h o o s e  a  m e t r i c  p o r t f o l i o .  The m e t r i c  p o r t f o l i o  
v a l u e  i s  t h e  sum o f  t h e  v a l u e s  of  t h e  p r o j e c t s  w i th  p o s i t i v e  
n e t  p r e s e n t  v a l u e s .  T h i s  m e t r i c  p o r t f o l i o  v a l u e ,  MPV, w i l l  
t h e n  be com pared ,  on a p e r c e n t a g e  s c a l e ,  t o  t h e  p o r t f o l i o  
v a l u e  o f  e a c h  a l t e r n a t i v e  t e c h n i q u e .
For exam ple ,  i f  t h e  m e t r i c  p o r t f o l i o  v a l u e  i s  $1000 and  
t h e  p o r t f o l i o  v a l u e  f o r  p ayback  i s  $80 0 ,  t h e  p e r c e n t  e f f i c i ­
ency  o f  t h e  a l t e r n a t i v e  t o  t h e  m e t r i c  i s  80%. i f  t h e  IRR
p o r t f o l i o  v a l u e  i s  $900,  t h e  r a t i o  i s  90%. T h e r e f o r e ,  i n  
t h i s  ex am p le ,  t h e  1RS would be s u p e r i o r  t o  t h e  Payback  a s  
d e t e r m i n e d  by t h e  R e l a t i v e  T o t a l  P o r t f o l i o  V a lu e  c o m p a r i s o n  
m ethodo logy .
i z s s u n d e m .  Ac c o u n t i n g  Review p.  312. 
i30Bey  and P o r t e r ,  p.  54.
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3 . 3 . 1 . 2  C l a s s i f i c a t i o n  E r r o r  -  CE
A n o th e r  c o m p a r i s o n  m ethodo logy  s i m p l y  k e e p s  t r a c k  o f  t h e  
p r o j e c t  a c c e p t - r e j e c t  d e c i s i o n s  and  c o m p a re s  t h e  a l t e r n a t i v e  
methods* d e c i s i o n s  t o  t h o s e  o f  t h e  m e t r i c .  T h i s  s t a n d a r d  
h a s  two s u b d i v i s i o n s  o f  e r r o r  c l a s s e s .  The number o f  p r o ­
j e c t s  a c c e p t e d  by t h e  a l t e r n a t i v e  t e c h n i q u e  t h a t  were r e ­
j e c t e d  by t h e  m e t r i c  i s  one e r r o r  c l a s s  and  t h e  number o f  
p r o j e c t s  r e j e c t e d  by t h e  a l t e r n a t i v e  t h a t  were a c c e p t e d  by 
t h e  m e t r i c  i s  a n o t h e r .  The t o t a l  number o f  c l a s s i f i c a t i o n  
e r r o r s ,  t h e  sum o f  t h e  two e r r o r  c l a s s e s ,  w i l l  c o m p r i s e  t h e  
c l a s s i f i c a t i o n  e r r o r  s t a n d a r d .
3 . 3 . 2  C Z i l i S â l  P a r a m e t e r s
J u s t  a s  a  " c o r r e c t "  d i s c o u n t  r a t e  was r e q u i r e d  f o r  t h e  
m e t r i c  m ode l ,  a c r i t i c a l  v a l u a t i o n  p a r a m e t e r ' * '  must be s p e ­
c i f i e d  f o r  e a c h  a l t e r n a t i v e  t e c h n i q u e .  An a r b i t r a r y  c u t - o f f  
r a t e  c h o s e n  f o r ,  s a y ,  IRE, w i l l  d i r e c t l y  a f f e c t  p r o j e c t s  
c h o s e n  and  s u b s e q u e n t l y  t h e  c o m p a r i s o n  s t a n d a r d s  and r e s u l t s  
o f  t h i s  s t u d y .
' 3 'S u n d e m  c a l l s  t h i s  v a r i a b l e  ( e . g . ,  a p p r o p r i a t e  d i s c o u n t  
r a t e ,  payback  p e r io d )  an  e n v i r o n m e n t a l  p a r a m e t e r  and  
c h o s e  i t  ex  pos t  t o  a l lo w  optimum model p e r f o r m a n c e .  S ee  
Gary L. Sundem, " E v a l u a t i n g  S i m p l i f i e d  C a p i t a l  B u d g e t in g  
Models Using  a  T i m e - s t a t e  P r e f e r e n c e  M e t r i c , "  Ac c o u n t i n g  
Rev i e w 49 ( A p r i l  1974) ;  312.
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Few, i f  a n y ,  g u i d e l i n e s  e x i s t  f o r  e s t i m a t i n g  t h e s e  
c r i t i c a l  v a l u a t i o n  p a r a m e t e r s  (C V P 's ) .  I n  o r d e r  t o  t e s t  a 
model ,  a s i n g l e  a r b i t r a r y  s e l e c t i o n  o f  a pay b ack  p e r i o d  o r  
d i s c o u n t  r a t e  i s  s u b j e c t  t o  c r i t i c i s m .  T h e r e f o r e ,  a p r o c e ­
d u r e  a n a l o g o u s  t o  Sundem's  w i l l  be u s e d  t o  s e l e c t  t h e  a l t e r ­
n a t i v e  models* C W s  ex  p o s t . I n  t e s t i n g  t h e  IRR model ,  f o r  
e x a m p le ,  t h e  lRR*s o f  e a c h  p r o j e c t  ( p l u s  one s l i g h t l y  h i g h e r  
to  e l i m i n a t e  a l l  p r o j e c t s )  w i l l  be u se d .  The v a l u e  o f  t h e  
c u t - o f f  r a t e  t h a t  m aximizes  model  r e s u l t s  w i l l  be c h o s e n .  
T h i s  w i l l  a l l o w  e a c h  a l t e r n a t i v e  model to  p e r f o r m  a s  w e l l  a s  
p o s s i b l e ,  so  t h a t  t h e  a n a l y s i s  w i l l  f o c u s  on model b e h a v i o r ,  
n o t  on t h e  a r b i t r a r y  s e l e c t i o n  o f  o p t i m a l  d i s c o u n t  r a t e s  o r  
payback  p e r i o d s .
In  o r d e r  t o  p e r fo r m  t h e  m eth o d o lo g y  d e s c r i b e d  i n  t h i s  
c h a p t e r ,  p r o j e c t  s p e c i f i c  i n f o r m a t i o n  ( c a sh  f low  p r o j e c ­
t i o n s ,  b o t h  d e t e r m i n a t e  and s t o c h a s t i c )  must  be a n a l y z e d .  
The n e x t  c h a p t e r  d e s c r i b e s  t h e  d a t a - g a t h e r i n g  p r o c e s s  and 
some o f  t h e  i n h e r e n t  i n f o r m a t i o n a l  p ro b le m s  i n  r e a l  e s t a t e  
i n v e s t m e n t  a n a l y s i s .
i32Sundem, A cc o u n t i n g  Re v i e w, p. 312.
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C h a p t e r  IV 
DATA
The p a u c i t y  o f  r e a l  e s t a t e  d a t a  i s  w e l l  known*®*. The 
raw d a t a  f o r  t h i s  s t u d y  i s  an a t t e m p t  t o  g a t h e r  a c t u a l ,  £x 
an t e  s u b j e c t i v e  i n f o r m a t i o n  on p r o s p e c t i v e  r e a l  e s t a t e  i n ­
v e s tm e n t  p r o j e c t s  i n  o r d e r  t o  com pare  t h e  p e r fo r m a n c e  o f  
s e v e r a l  v a l u a t i o n  m o d e ls .  T h i s  d a t a ,  o b t a i n e d  f o r  t h i r t y -  
f o u r  p r o j e c t s  i n  t h e  s p r i n g  of  1977,  c o n s i s t s  m a in ly  o f  c a s h  
f lo w  i n p u t s  o r  t h o s e  e l e m e n t s  t h a t  a r e  used  t o  c a l c u l a t e  i n ­
p u t s  n e c e s s a r y  t o  c a l c u l a t e  c a s h  f l o w .  The d a t a  was o b ­
t a i n e d  on a c t u a l ,  n o t  c o n t r i v e d ,  p r o j e c t s * ® *  f o r  a  v a r i e t y  
o f  r e a s o n s .  The c h o i c e  o f  a c t u a l  p r o j e c t  i n f o r m a t i o n  g i v e s  
c r e d e n c e  t o  t h e  s t u d y  a s  w e l l  a s  p r o v i d i n g  i n s i g h t s  a b o u t  
a c t u a l  i n v e s t o r  b e h a v i o r .  I n  a d d i t i o n ,  q u e s t i o n s  a b o u t  t h e  
s e n s i t i v i t y  o f  d i f f e r e n t  " a s s u m p t i o n s "  c a n  be i n v e s t i ­
g a t e d .  * 3S
*®3Wendt and  C e r f  i n d i c a t e  t h a t  more h a s  b een  s p e n t  on 
" p e a n u t "  r e s e a r c h  t h a n  on r e a l  e s t a t e  and  t h a t  i n f o r m a ­
t i o n  a b o u t  r e a l  e s t a t e  i n v e s t m e n t  i s  p r a c t i c a l l y  n o n e x i s ­
t e n t ,  See p.  v i ,
*®*A11 i n f o r m a t i o n  i s  on a n  ex  a n t e  b a s i s .  The p r o j e c t s  
c o n s i s t  o f  t h o s e  t h a t  were s e r i o u s l y  b e i n g  c o n s i d e r e d  o r  
t h a t  had  r e c e n t l y  b e en  s e l e c t e d .
*®*The d i f f e r e n c e  be tw een  u s i n g  E l lw ood  and a s i m i l i a r  non-  
DCF t e c h n i q u e ,  FCR, c a n ,  f o r  e x a m p le ,  be  e x a m in e d .  Note
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The raw d a t a  c o n s i s t s  o f  two c a t e g o r i e s  o f  êX a n t e  c a s h  
f lo w  e l e m e n t s ,  d e t e r m i n i s t i c  and  p r o b a b i l i s t i c .  S e v e r a l  
p r o p o s e d  p r o j e c t s  w i th  v a l u e s  o f  o v e r  f i f t y  m i l l i o n  d o l l a r s  
were i n c l u d e d  i n  t h e  d a t a .  A c c u r a t e  d a t a  i n p u t s  o f  t h i s  n a ­
t u r e  c r e a t e d  s e v e r a l  p r o b le m s .  F i r s t ,  a s e n i o r  member {or 
owner) o f  t h e  o r g a n i z a t i o n  was r e q u i r e d  t o  a u t h o r i z e  t h e  r e ­
l e a s e  o f  t h i s  c o n f i d e n t i a l  i n f o r m a t i o n . r h e  n a t u r e  o f  t h e  
d a t a ,  s p e c i f i c a l l y  t h e  e x t r a c t i o n  o f  a c u m u l a t i v e  p r o b a b i l ­
i t y  d i s t r i b u t i o n  f o r  s e v e r a l  i n p u t  i t e m s ,  a l s o  demanded some 
s e n i o r  p e r s o n  k n o w le d g e a b le  a b o u t  b o t h  th e  o r g a n i z a t i o n  and 
th e  p r o j e c t .  s e c o n d ,  t h e  s e n s i t i v i t y  o f  t h e  i n f o r m a t i o n ,  
p a r t i c u l a r l y  on p r o j e c t s  n o t  y e t  announced  and by t h o s e  p r o ­
v id e d  by MAI'S, n e c e s s i t a t e d  s t e r i l i z a t i o n  o f  t h e  d e s c r i p ­
t i o n . i s ?  In  more t h a n  one c a s e ,  t h e  s c a l i n g  down o f  l a r g e  
p r o j e c t s  was n e c e s s a r y  t o  d i s g u i s e  unannounced  p r o j e c t s .  
Many f i r m s ,  o r  a t  l e a s t  t h e  t o p  e x e c u t i v e s ,  would s im p ly  n o t
t h a t  t h e  t e r m  " a s s u m p t i o n "  i s  som et im es  used  by p r a c t i ­
t i o n e r s  t o  d e n o t e  p o s s i b l e  o u tco m es  o f  e l e m e n t s  t h a t  a f ­
f e c t  c a s h  f lo w ,  e . g . ,  v a c a n c y  r a t e s ,  r e n t s ,  a b s o r p t i o n  
r a t e s .
i 3 * I n  more t h a n  o ne  i n s t a n c e ,  e x e c u t i v e  v i c e  p r e s i d e n t s  o f  
l a r g e  m o r tg ag e  c o m p a n ie s ,  w h i l e  s y m p a t h e t i c  t o  my p r o b ­
lem,  would n o t  make t h e  d e c i s i o n  to  r e l e a s e  even  d i s ­
g u i s e d  d a t a .  The p r e s i d e n t  o f  one f i r m  was a f r a i d  o f  ev ­
e n t u a l  l e g a l  a c t i o n  w h i l e  a n o t h e r  s im p ly  would n o t  a l l o w
one o f  h i s  s e n i o r  p e o p l e ,  o r  any employee f o r  t h a t  m a t ­
t e r ,  t o  t a k e  t h e  t i m e  t o  o r g a n i z e  t h e  d a t a  f o r  even  a 
s i n g l e  p r o j e c t ,
i3?The A p p r a i s e r ' s  Code o f  E t h i c s .
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a l l o w  a p e r s o n a l  i n t e r v i e w  a t  a l l ,  p o s s i b l y  b e c a u s e  t h e s e  
p e o p le  a r e  h i g h l y  p a i d ,  busy b u s i n e s s  e x e c u t i v e s .
The s e n s i t i v e  and c o n f i d e n t i a l  n a t u r e  o f  t h e  i n f o r m a t i o n  
i n  c o n j u n c t i o n  w i th  t h e  t i m e  r e q u i r e m e n t s  o f  a f i r m ' s  s e n i o r  
o f f i c e r  r e s t r i c t e d  t h e  number  of  i n t e r v i e w s .  Time and 
t r a v e l  r e s o u r c e s  a l s o  r e s t r i c t e d  t h e  d a t a  s e a r c h  p r i m a r i l y  
t o  t h e  m a jo r  f i n a n c i a l  c e n t e r  o f  D a l l a s ,  T e x a s .  Some p r o ­
j e c t s  were p r o v i d e d  by th e  o f f i c e  o f  a l a r g e  n a t i o n a l  m o r t ­
g a g e  company a f f i l i a t e  i n  Oklahoma C i t y ,  Oklahoma.  Host  
p r o j e c t s  a r e  p h y s i c a l l y  l o c a t e d  i n  t h e  M id - s o u th .
T h i s  c h a p t e r  w i l l  f i r s t  d i s c u s s  t h e  g e n e r a l  d a t a  g a t h e r ­
i n g  p r o c e s s  f o r  c a s h  f low  e l e m e n t s  i n  d e t a i l .  Then a sum­
mary o f  p r o j e c t  t y p e s  u sed  i n  t h i s  s t u d y  w i l l  be p r e s e n t e d .
4 . 1  CASH f L g W  I N E O a H A H O N
Two g e n e r a l  t y p e s  o f  d a t a  i n p u t  a r e  r e q u i r e d  f o r  t h i s  
s t u d y .  The f i r s t  t y p e  o f  d a t a  t h a t  i s  r e q u i r e d  i s  o f  a d e t ­
e r m i n i s t i c  n a t u r e .  The seco n d  ty p e  o f  d a t a  r e q u i r e s  s u f f i ­
c i e n t  i n f o r m a t i o n  f o r  e a c h  i n p u t  e l e m e n t  t o  b u i l d  a c u m u la ­
t i v e  p r o b a b i l i t y  f u n c t i o n .  Both  d a t a  e l e m e n t  t y p e s  a r e  
d i s c u s s e d  in  t h i s  s e c t i o n .
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4 . 1 . 1  D e t e r m i n i s t i c  E l e m e n t s
The a n a l y s t  was s im p ly  a s k e d  t o  e s t i m a t e  t h e  i n f o r m a t i o n  
r e q u i r e d  f o r  e a c h  o f  t h e  d e t e r m i n i s t i c  e l e m e n t s  i n  T a b le  2 .
T a b le  2 
D e t e r m i n i s t i c  I n p u t  L i s t
E l e ment I n f o r m a t i o n
$ p e r  s q f t . )  
on e q u i t y  {%) 
(» )
01 P r o p e r t y  Type
02 I n v e s t o r  H o ld in g  P e r i o d  (Years)
03 Number o f  U n i t s  i n  P r o j e c t
04 A verage  S i z e  p e r  u n i t  (SQPT)
08 T o t a l  C o s t  ( o r  a p p r a i s a l )  o f  Land
09 C os t  o f  A l l  Im provem en ts  ( T o t a l  o r
10 I n v e s t o r ' s  r e q u i r e d  r a t e  o f  r e t u r n
11 R e i n v e s t m e n t  r a t e  on e q u i t y  Cash Flow
14 D e p r e c i a t i o n  Method
15 D e p r e c i a b l e  L i f e  of  Im p ro v e m e n ts  (Years)
16 S a l v a g e  Value o f  D e p r e c i a b l e  B a s i s  ( i f  o t h e r  th a n  z e r o )
17 O r d i n a r y  Income t a x  R a te  (%)
18 C a p i t a l  G a i n s  Tax R a te  {%)
20 S a l e s  Commission a t  End o f  H o ld in g  P e r i o d
21 I n v e s t o r ' s  S h o r t - t e r m  Borrow ing  R a te  (%)
22 Amount o f  M o r tg ag e  (lAMT o r  % o f  P u r c h a s e
23 I n t e r e s t  R a te  on M ortgage  {%)
24 A m o r t i z a t i o n  Term o f  M ortgage  (Years)
25 C a l l  Term o f  Mortgage (Years)
( %)
P r i c e )
Two p ro b le m s  n e c e s s i t a t e d  i t e m s  17 a n d  18 t o  be e s t i m a t e d  
u n i f o r m l y  f o r  t h i s  s t u d y .  f i r s t  b e c a u s e  e q u i t y  i n v e s t o r s  
have  d i f f e r e n t  t a x  s i t u a t i o n s  a n d  t h e  o b j e c t i v e  o f  t h e  r e ­
s e a r c h  i s  t o  s t u d y  v a l u a t i o n  m o d e l s ,  a  u n i fo rm  t a x  r a t e  was 
u s e d .  S ec o n d ,  some o f  t h e  a n a l y s t s  w e re  f e e  a p p r a i s e r s  who
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u se d  v a l u a t i o n  methods on a b e f o r e - t a x  cash  f low  b a s i s  ( E l l ­
wood) and were r e a l l y  no t  c a p a b l e  of  making t h e s e  e s t i m a t e s .  
E s t i m a t e s  o f  t y p i c a l  t a x  r a t e s  (4054 f o r  o r d i n a r y  income and 
2534 f o r  c a p i t a l  g a i n s )  were n e c e s s a r y  t o  c o m p l e t e  t h e  a f t e r ­
t a x  a n a l y s i s . 13"
4 . 1 . 2  P r o b a b i l i s t i c  Data  g l e m e n t s
I n  an a t t e m p t  t o  c a p t u r e  some q u a n t i f i a b l e  m easu res  o f  
r e l a t i v e  r i s k  among t h e  s am ple  p r o p e r t i e s ,  a H e r t z - t y p e  a p ­
p r o a c h  was c h o s e n .  T h i s  n e c e s s i t a t e d  t h e  u s e  o f  p r o b a b i l i t y  
d i s t r i b u t i o n s  f o r  some of  t h e  i n p u t s .
4 . 1 . 2 . 1  P r o b a b i l i s t i c  E lem en ts
S i x  i n p u t s ,  shown i n  T a b le  3 ,  were ch o sen  a s  s t o c h a s t i c  
i n p u t s  f o r  t h e  s t u d y .
4 . 1 . 2 . 2  Q u a r t i l e  E s t i m a t i o n  P r o c e d u r e
The a c t u a l  e s t i m a t i o n  o f  c u m u l a t i v e  p r o b a b i l i t y  d i s t r i b u ­
t i o n s  (CDF's) was o b t a i n e d  e x a c t l y  l i k e  t h e  p r o c e d u r e s  ex ­
p l a i n e d  i n  K abr ,  Brown, and P e t e r s o n ,  i " *
i 3 " T h e s e  e s t i m a t e s  were b a se d  on t h e  s u g g e s t i o n s  o f  Dr. J . P .  
K l i n g s t e d t ,  an income t a x  a u t h o r i t y  a t  t h e  U n i v e r s i t y  o f  
Oklahoma.
i39Rex V, Brown, Andrew s.  K ahr ,  and Cameron P e t e r s o n ,  De c i ­
s i on A n a l y s i s  f o r  t h e  Manager (New York: H o l t ,  R i n e h a r t
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T a b le  3 
P r o b a b i l i s t i c  I n p u t  L i s t
I n p u t  I n f o r m a t i o n
05 Average Honthy R e n t a l  p e r  u n i t
06 E x p e c ted  Occupancy
07 Annual  Growth  o f  R e n t a l  Income
12 O p e r a t i n g  E x p e n s e s
13 Annual Growth B a te  o f  O p e r a t i n g  E x p e n se s
19 Ending P r o p e r t y  Value
T h i s  s t u d y ' s  e s t i m a t i n g  p r o c e d u re  i n s t r u c t i o n s  were p r e ­
p a r e d  a f t e r  t h e  f i r s t  few i n t e r v i e w s . i * *  The a n a l y s t s  were 
k n o w le d g e a b le  a b o u t  r e a l  e s t a t e ,  b u t  most knew very  l i t t l e  
a b o u t  s t a t i s t i c s  and  o n l y  two were c o n v e r s a n t  a b o u t  s t a t i s ­
t i c a l  d i s p e r s i o n ' s  u s e  a s  a s u r r o g a t e  f o r  r i s k .  The f i r s t  
few i n t e r v i e w s  t o o k  up t o  an h o u r  t o  e x t r a c t  t h e  CDF i n f o r ­
m a t i o n ,  b u t ,  a s  t h e  w r i t e r ' s  e x p e r i e n c e  i n c r e a s e d ,  t h e  p r o b ­
a b i l i t y  e s t i m a t e s  f o r  t h e  f i r s t  p r o j e c t  c o u l d  be o b t a i n e d  i n  
l e s s  t h a n  15 m i n u t e s .  U s u a l l y ,  f i v e  m i n u t e s  o r  l e s s  was 
n eeded  f o r  an a d d i t i o n a l  p r o j e c t  from th e  same a n a l y s t .
and W ins ton ,  1 9 7 4 ) ,  pp. 3 1 - 3 6 .  A l s o ,  Howard f i a i f f a .  De­
c i s i o n  A n a l y s i s  -  I n t r g d y c l a c y  L e g t u r g s  on C h o i s i s  l ^ I i r  
U n c e r t a i n t y  ( R e a d in g ,  M a s s a c h u s e t t s :  Addison W esley ,
1 9 6 8 ) ,  p p 7  1 61 -6 5 .
i+OThe "ESTIMATING PROCEDURE f o r  page 2 Of I n p u t  Data  S h e e t "  
used  one  o f  t h e  a c t u a l  p r o j e c t  i n p u t s  a s  an  exam ple .  The 
d a t a  i n p u t  fo rm s  a r e  shown i n  Appendix  A.
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The p r o c e s s ,  a f t e r  t h e  w r i t e r ' s  f i r s t  few i n t e r v i e w s ,  
p r o c e e d e d  in t h i s  g e n e r a l  m anner .  F i r s t ,  a  b r i e f  e x p l a n a ­
t i o n  o f  a q u a n t i f i a b l e  r i s k  measure  was p r e s e n t e d .  T h i s  e x ­
p l a n a t i o n  d e p i c t e d  two h y p o t h e t i c a l  a p a r t m e n t  c o m p le x e s  t h a t  
a r e  p h y s i c a l j.y i d e n t i c a l  i n  a l l  r e s p e c t s  e x c e p t  f o r  t h e  e s ­
t i m a t e d  " r a n g e "  of  t h e  assum ed  s t a b i l i z e d  m o n th ly  in co m es  
(due  t o  some m ark e t  r e a s o n  s u c h  a s  a d i f f e r e n t  l o c a t i o n ) . 
Both  a p a r t m e n t s '  e s t i m a t e d  monthly  s t a b i l i z e d  in co m es  a r e  
e q u a l  t o  $240.  They a r e  shown i n  F i g u r e  8.
Estim ated ranges 
by Appraiser
Apt A
range 235-245 • I-----------1
Apt B
range 220-260 |-------------------------------------------- 1--------------------------------------------1
220 230 240 250 260
S ta b iliz e d  ren ts are $240 fo r  both p ro p er tie s .
F i g u r e  8:  R i s k  Example
I t  i s  i n t u i t i v e l y  o b v i o u s  t h a t  a p a r t m e n t  A ( r a n g e  
235-245)  i s  l e s s  r i s k y  t h a n  a p a r t m e n t  B ( ran g e  2 2 0 -2 6 0 )  and 
t h a t  a r a t i o n a l  p u r c h a s e r  would pay more f o r  e a c h  d o l l a r  o f  
s t a b i l i z e d  r e n t  from p r o p e r t y  A t h a n  from p r o p e r t y  B, The 
r e q u i r e d  r a t e  o f  r e t u r n  f o r  A w i l l  be  l e s s  t h a n  f o r  B. The
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a n a l y s t  was t o l d  t h a t  t h e  r a n g e  e s t i m a t e s  a r e  u sed  i n  a 
c o m p u te r  p rogram  t o  c a l c u l a t e  a s t a n d a r d i z e d  " r a n g e ” f o r  
e a c h  p r o j e c t ' s  c a s h  f l o w s  and  hence  a m easure  o f  r e l a t i v e  
r i s k .
N e x t ,  t h e  s e c o n d  page o f  t h e  d a t a  i n p u t  s h e e t  was e x ­
p l a i n e d  to  t h e  a n a l y s t  by d i s c u s s i n g  e a c h  s t e p  i n  t h e  " E s t i ­
m a t in g  P r o c e d u r e ” a s  f o l l o w s :
1. S t e p  1 was d i s c u s s e d  and an e x p l a n a t i o n  t h a t  a 
" b e s t  g u e s s "  and  a r a n g e  were r e q u i r e d  f o r  each  
i n p u t  f a c t o r  (Ave. Mo, B e n t / U n i t  i n  t h e  e x a m p le ) ,
2 .  S t e p  2 was t h e n  a d d r e s s e d  and th e  a c t u a l  e s t i m a ­
t i o n  p r o c e s s  e x p l a i n e d  by :
a) L o c a t i n g  p o i n t  #3,  t h e  b e s t  g u e s s ,  on t h e  s c a l e  
( i n  s t e p  3) such  t h a t  t h e  a c t u a l  v a l u e  has  an 
e q u a l  c h a n c e  o f  f a l l i n g  above  o r  be low t h a t  
p o i n t ,
b) L o c a t i n g  t h e  r a n g e  ( u n d e r  norm al  c i r c u m s t a n c e s )  
by p l a c i n g  p o i n t s  #1 and  #5 on t h e  s c a l e ,
c) L o c a t i n g  p o i n t  #2 which b r e a k s  t h e  i n t e r v a l  
be tween P o i n t s  1 and 3 ( t h i s  i n t e r v a l  h a s  a 50% 
c h a n c e  o f  c o n t a i n i n g  t h e  a c t u a l  v a l u e )  i n t o  two 
e q u a l - c h a n c e  i n t e r v a l s ,  p o i n t  4 i s  l o c a t e d  t h e  
same way.
3 .  S t e p  4 was a f i n a l  c h e c k  t h a t  r e q u i r e s  t h e  a n a l y s t  
t o  r e c h e c k  and i n s u r e  t h a t  t h e  p o i n t s  a r e  p l a c e d  
such  t h a t  t h e  a c t u a l  v a l u e  h a s  an e q u a l  ch a n ce  o f  
f a l l i n g  i n  e a c h  o f  t h e  f o u r  q u a r t i l e s .
F i n a l l y ,  t h e  a c t u a l  e s t i m a t i n g  p r o c e s s  f o r  a r e a l  p r o j e c t  
was s t a r t e d ,  b e g i n n i n g  w i t h  a v e r a g e  month ly  r e n t s ,  A mode, 
p o i n t  #3, was l o c a t e d  on t h e  i n p u t  s h e e t ' s  h o r i z o n t a l  s c a l e .
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A ro u g h  s c a l e  was p roduced  a l o n g  th e  l i n e  and t h e  r a n g e ,  
p o i n t s  #1 and 5,  were  e s t i m a t e d .  P o i n t s  #2 and 4 were t h e n  
l o c a t e d .  The a n a l y s t  was t h e n  a s k e d  t o  d e t e r m i n e ,  a s  a f i ­
n a l  c h e c k ,  i f  t h e  a c t u a l  v a l u e ' s  c h a n c e s  o f  f a l l i n g  i n t o  
e a c h  o f  t h e  f o u r  i n t e r v a l s  was e q u a l .  The p r o c e s s  c o n t i n u e d  
f o r  t h e  r e m a i n d e r  o f  t h e  p r o b a b i l i s t i c  i n p u t  i t e m s .  Those  
s t o c h a s t i c  i n p u t  e l e m e n t s  t h a t  th e  a n a l y s t  c o u l d  n o t  e s t i ­
mate  o r  t h a t  were c o n t r a c t u a l l y  f i x e d  were t r e a t e d  a s  d e t e r ­
m i n i s t i c .
4 . 1 . 3  Tax C o & s i d e g a t i o n s
Because  F e d e r a l  Income Tax c o n s i d e r a t i o n s  a r e  so  v i t a l l y  
i m p o r t a n t  i n  r e a l  e s t a t e  i n v e s t m e n t  d e c i s i o n s ,  i t  i s  n e c e s ­
s a r y  t o  a n a l y z e  t h e  i m p l i c a t i o n s  on t h i s  s t u d y .  The compu­
t e r  p rog ram ,  OUPROB, u sed  t o  a n a l y z e  p r o j e c t s  i n  t h e  s p r i n g  
o f  1977 r e f l e c t e d  t h e  1976 t a x  l a w s  i n  e f f e c t  a t  t h a t  
t i m e . 1*1 Annual c a s h  f low  c a l c u l a t i o n s  a r e  i n f l u e n c e d  by t h e  
maximum a l l o w a b l e  d e p r e c i a t i o n  method chosen  a t  p u r c h a s e .  
S i m i l a r l y ,  t h e  o p t i o n s  a v a i l a b l e  f o r  th e  d e t e r m i n a t i o n  o f  
t h e  c a s h  f low  a t  t h e  end o f  t h e  i n v e s t m e n t  p e r i o d  ( s e l l i n g  
p r i c e  l e s s  t a x e s )  a r e  a f f e c t e d  by t h e  e x i s t i n g  t a x  law and 
t h e  p r e v i o u s  d e p r e c i a t i o n  d e c i s i o n s  made by t h e  t a x p a y e r .
i * i T h e  most  i m p o r t a n t  i t e m  i n  t h e  Tax Reform a c t  o f  1976 a f ­
f e c t i n g  t h i s  s t u d y  i s  t h a t  100% of  a l l  e x c e s s  d e p r e c i a ­
t i o n  ( e x c e p t  f o r  some g o v e r n m e n t - s u b s i d i a r y  p rogram s)  i s  
r e c a p t u r e d  a s  o r d i n a r y  incom e.  See s e c t i o n  1250 ( a ) ( 1 )  o f  
t h e  Tax Reform Act o f  1976.
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Even t h o u g h  no two t a x p a y e r s  a r e  i d e n t i c a l ,  i t  was e s s e n ­
t i a l ,  f o r  c o m p a r i so n  r e a s o n s ,  t h a t  a r e a l - w o r l d  e s t i m a t e  o f  
t h e  t y p i c a l  t a x - s h e l t e r  p a r t i c i p a n t  be  s t a n d a r d i z e d  f o r  t h e  
s t u d y .  Dr. J o h n  P .  K l i n y s t e d t ,  a n a t i o n a l  a u t h o r i t y  on f e d ­
e r a l  t a x  s h e l t e r s ,  p r o v i d e d  r a t e  e s t i m a t e s  o f  40% and 25% 
f o r  o r d i n a r y  income and c a p i t a l  g a i n s ,  r e s p e c t i v e l y .  The 
program i g n o r e d  t h e  minimum t a x  on t a x  p r e f e r e n c e  i t e m s .
While i n v e s t o r s  g e n e r a l l y  make d e c i s i o n s  i n  t e r m s  o f  c u r ­
r e n t  t a x  l a w s ,  t h e  g e n e r a l  t h r u s t ,  a s i d e  from t h e  v e ry  r e ­
c e n t  c a p i t a l  g a i n s  t a x  r e d u c t i o n ,  h a s  n o t  been to w a rd  a i d i n g  
c a p i t a l  f o r m a t i o n . ^ F o r  exam ple ,  e a c h  t im e  t h e  l e g i s l a t o r s  
e l i m i n a t e  a p r o v i s i o n  f a v o r a b l e  t o ,  s a y ,  r e s i d e n t i a l  h o u s in g  
i n v e s t m e n t ,  t h e  i n v e s t o r ' s  f u t u r e  c a s h  f lo w s  and r e t u r n  a r e  
r e d u c e d . *
The a n a l y s t  must  n o t  only be k n o w le d g e a b le  a b o u t  c u r r e n t  
t a x e s  b u t  must  a l s o  u n d e r s t a n d  t h e  l e g i s l a t o r s '  s t a f f  and 
t h e  " l e g i s l a t i v e  i n t e n t "  t o  a c c u r a t e l y  make v a l i d  p r o j e c -
i42See  Appendix B f o r  r e l e v a n t  d e t a i l s  o f  t h e  Revenue Act  o f  
1978.
i43The h i s t o r y  o f  o r d i n a r y  income " r e c a p t u r e "  i n  r e s i d e n t i a l  
r e a l  e s t a t e  shows a g r a d u a l  t i g h t e n i n g  s t a r t i n g  a f t e r  
1963 t o  e v e n t u a l l y  i n c l u d e  a l l  e x c e s s  d e p r e c i a t i o n  a f t e r  
1975. One c o u l d  r e a s o n a b l y  e x p e c t  a l l ,  o r  a p o r t i o n  o f ,
t o t a l  d e p r e c i a t i o n  t o  e v e n t u a l l y  come u n d e r  r e c a p t u r e  
p r e s s u r e  by " r e f o r m e r s " .  s e e  PH c u m u l a t i ve Ch an g es  Sec 
1250,  1979.
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t i o n s  ev en  f o r  p e r i o d s  o f  t h r e e  y e a r s  o r  l o n g e r .  F o r  
e x a m p le ,  f u t u r e  r e a l  e s t a t e  l o s s  d e d u c t i o n s  c o u l d  be a f ­
f e c t e d  by t h e  a t  r i s k  r u l e s . i * *  B ec a u se  t a x  l a w s  s o  v i t a l l y  
a f f e c t  r e a l  e s t a t e  i n v e s t m e n t  d e c i s i o n s ,  one must  n o t  o n l y  
be r e l a t i v e l y  c u r r e n t ,  b u t  must  a l s o  s e e k  p r o f e s s i o n a l  t a x  
a s s i s t a n c e  b e f o r e  c o m m i t t in g  f u n d s .  For  e x a m p le ,  a p o t e n ­
t i a l  i n v e s t o r  s h o u ld  i n v e s t i g a t e  t h e  s t a t e g y  o f  u s i n g
s t r a i g h t - l i n e  component  d e p r e c i a t i o n  i n s t e a d  o f  a c c e l e r a t e d  
d e p r e c i a t i o n  due t o  t h e  t o t a l  r e c a p t u r e  p r o v i s i o n s .
I t  s h o u l d  b e  em p h as iz ed  t h a t  t h e  d e c i s i o n  t o  use  u n i fo r m  
t a x  r a t e s  f o r  a l l  p r o j e c t s  was b a s e d  on t h e  n e c e s s i t y  ol  
i s o l a t i n g  model b e h a v i o r  f rom i n d i v i d u a l  t a x  c o n s i d e r a t i o n s .  
O b v i o u s l y ,  e a c h  e q u i t y  i n v e s t o r  s h o u l d  a t t e m p t  t o  t a k e  a d ­
v a n ta g e  o f  t h e  a v a i l a b l e  i n d i v i d u a l  income t a x  s h e l t e r  p r o ­
v i s i o n s  on an  i n d i v i d u a l  b a s i s .
‘ ♦ ♦ B e f o re  1979, s e v e r a l  a c t i v i t i e s  were e x c l u d e d  from t h e  
" a t  r i s k "  r u l e s  bu t  now o n ly  r e a l  e s t a t e  and some l e a s i n g  
o p e r a t i o n s  r e a m a in .  See Sec 4 6 5 (c )  (3) (D) IRC. F o r  a 
c h r o n o l o g i c a l  r e v i e w  o f  t h i s  p a t t e r n  s e e  Sec 465 ,  PH Code 
Volume, 1979.
‘ ♦ s g e e  PH Fe d e r a l  Taxes  p a r a  15 ,253(40}  f o r  summary o f  c a s e s  
on component  d e p r e c i a t i o n  f o r  used  r e a l  e s t a t e .
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14 , 2  P B Q J E Ç T  SOMMARY
The f o l l o w i n g  s e c t i o n s  w i l l  d i s c u s s  and b r i e f l y  d e s c r i b e  
t h e  d a t a .  The p r o j e c t s  a r e  g ro u p e d  by:
1. PSOTYPE P r o p e r t y  Type i s  c a t e g o r i z e d  a c c o r d i n g  t o  
r e s i d e n t i a l  o r  c o m m e rc ia l
2 .  CATEGORY T h i s  g r o u p in g  b r e a k s  PHOTYPE down i n t o  
s e v e r a l  c a t e g o r i e s ;
a) R e s i d e n t i a l
i)  APT Apar tm en t
i i )  GDN APT Garden A p a r tm e n t
i i i )  LUX APT Luxury A p ar tm en t
iv )  LENT APT Low R en t  A par tm en t
V) HLIH CTR H e a l t h  C e n t e r
b) Commercia l
i)  SHOP CTR Shopping  c e n t e r
i i )  OFFICE O f f i c e  s p a c e
i i i )  OFF WHSE O f f i c e  w arehouse
iv)  OFF RTL O f f i c e  R e t a i l
V) OFF MED M ed ica l  O f f i c e
v i)  RETAIL R e t a i l
v i i )  HOTEL H o t e l
v i i i )  WHSE Warehouse
ix )  MINI WHS M in iw arehouse
3.  SIZE TYPE
a) I f  t h e  p r o j e c t  i s  a r e s i d e n t i a l  p r o p e r t y ,  t h e  
s i z e  w i l l  he "number o f  u n i t s "
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b) I f  t h e  p r o p e r t y  i s  c o m m e r c i a l ,  t h e  s i z e  w i l l  be 
i n  ” K SQFT,” t h o u s a n d s  o f  s q u a r e  f e e t .
The f o l l o w i n g  p r o p e r t i e s ,  by p r o j e c t  number,  used  i n  t h e
s t u d y  a r e  p r e s e n t e d  i n  T a b le  4 on t h e  n e x t  p a g e .  There  a r e
10 r e s i d e n t i a l  an d  24 co m m e rc ia l  p r o j e c t s . i * *  Each common 
model  i s  t h e n  a p p l i e d  t o  each  o f  t h e  t h i r t y  f o u r  p r o j e c t s .
The r e s u l t s  a r e  d i s c u s s e d  in  t h e  n e x t  c h a p t e r .
‘ ♦ • C o m p le te  p r o j e c t  i n p u t  d a t a ,  b o t h  d e t e r m i n i s t i c  and s t o ­
c h a s t i c ,  f o r  a l l  p r o j e c t s  i s  shown i n  A ppend ix  c.
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T a b le  4 
P r o j e c t  L i s t
1ER SIEE PROTÏPE C&TEGOBI SIZE TYPE
0 .2 5 1 0 6 0 .0 9 9 0 9 BESIDHtL LOX_APT 330 HO OU!
0 .2 0 2 3 2 0 .0 4 6 1 7 COHHBCL OFFICE 250 K SQFT
0 .1 8 4 6 0 0 .0 7 2 4 3 COHMBCL SHOP_CTB 19 K SQFT
0 .1 9 6 6 4 0 .0 2 4 2 8 COHHBCL WHSE 224 K SQFT
0 .3 5 0 0 2 0 .03503 COHHBCL SHOP_CTB 962 K SQFT
0 .0 7 0 1 9 0 .0 1 8 7 2 COHHBCL OFF WHSE 102 K SQFT
0 .  10314 0 .0 3 0 6 2 COHHBCL SHOP CTH 178 K SQFT
0 .1 2 4 0 0 0 .04805 COHHBCL OFFICE 81 K SQFT
0 .1 0 9 2 4 0 .0 1 4 1 5 COHHBCL SHOP CTB 207 K SQFT
0 .0 8 5 2 4 0 .0 5 9 9 6 BESIDHTL APT 100 HO own
0 . 1 0 7 5 2 0 .0 5 8 3 7 BESIDHTL APT 280 HO OU!
0 .0 8 4 1 8 0 .0 7 5 0 8 COHHBCL OFFICE 1000 K SQFT
0 .1 8 1 1 1 0 .0 3 0 8 2 BESIDHTL APT 886 HO OKI!
0 .0 9 4 5 9 0 .05331 COHHBCL OFFICE 194 K SQFT
0 .2 6 0 4 3 0 .0 3 4 0 0 COHHBCL OFFICE 32 K SQFT
0 .3 1 3 6 6 0 .0 2 7 9 7 BESIDHTL HLTH CTB 406 NO OWI!
0 .1 2 7 6 9 0 .1 1 8 7 7 COHHBCL OFFICE 157 K SQFT
0 .1 6 2 6 7 0 .0 8 5 4 8 BESIDHTL GDH_APT 300 HO 0HI1
0 .0 7 9 1 3 0 .0 6 8 2 6 COHHBCL BETAIL 37 K SQFT
0 .0 8 9 0 8 0 .0 0 3 2 6 COHHBCL BETAIL 39 K SQFT
0 .0 9 5 4 3 0 .0 7 7 6 5 BESIDHTL GDH_APT 120 NO own
0 .0 5 3 3 9 0 .0 6 3 3 7 COHHBCL HOTEL 154 K SQFT
0 .0 9 5 6 3 0 .03271 COHHBCL WHSE 40 K SQFT
0 .2 1 7 9 9 0 .0 6 2 7 5 COHHBCL OFF HED 14 K SQFT
0.19300 0 .1 2 2 3 6 BESIDHTL LRHT APT 13 NO 0WI1
0 .3 2 1 5 6 0 .0 0 9 8 7 COHHBCL OFF WHSE 100 K SQFT
0 .1 0 7 0 7 0 .0 6 2 9 0 COHHBCL HIHI_WHS 41 K SQFT
0 .3 6 9 4 4 0 .1 6 9 3 2 COHHBCL BETAIL 48 K SQFT
0 .3 1 0 6 6 0 .0 7 6 1 7 BESIDHTL APT 236 HO 0HI1
0 .3 2 4 3 1 0.  11094 BESIDHTL LRHT APT 16 HO 0HI1
0 .1 7 9 4 7 0 .0 2 9 5 9 COHHBCL OFF WHSE 30 K SQFT
0 .1 9 1 1 0 0 .0 4 4 7 2 COHHBCL OFFICE 5 K SQFT
0 .0 8 3 2 6 0 .0 5 3 8 1 COHHBCL OFF HED 14 K SQFT
0 .0 5 0 6 6 0 .0 4 4 4 0 COHHBCL WHSE 50 K SQFT
Source: O rig in a l Data
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C h a p t e r  V 
EMPIRICAL RESULTS
T h i s  c h a p t e r  r e p o r t s  t h e  r e s u l t s  o f  t h e  s t u d y .  The f i r s t  
s e c t i o n  a n a l y z e s  and com pares  t h e  r e s u l t s  o f  t h e  common mo­
d e l  m easu res  i n  g e n e r a l .  The seco n d  s e c t i o n  r e p o r t s  t h e  
n u m e r i c a l  r e s u l t s  o f  t h e  m arke t  p r i c e  o f  r i s k .  The t h i r d  
s e c t i o n  i n v e s t i g a t e s  t h e  p e r fo r m a n c e  o f  b o t h  common m odels  
and r i s k  c l a s s  models  r e l a t i v e  t o  t h e  m e t r i c  model .
5 .1  COMMON MODEL RESULTS
T h i s  s e c t i o n  f i r s t  shows th e  r e s u l t s  o f  e a c h  common model  
f o r  e a c h  p r o j e c t  and t h e n  r e p o r t s  t h e  c o r r e l a t i o n s  be tw een  
m o d e ls .  Then t h e  r i s k - d i s c r i m i n a t i n g  p r o p e r t i e s  o f  e a c h  
common model  a r e  i n v e s t i g a t e d .
5 . 1 . 1  R e s u l t s
Each m o d e l ' s  a l g o r i t h m #  a s  d e f i n e d  i n  C h a p t e r  2# i s
i* ?T h e  r e s u l t s  a r e  c a l c u l a t e d  f o r  each  m o d e l ' s  C r i t i c a l  V a l ­
u a t i o n  P a r a m e te r  f o r  ea c h  p r o j e c t .  These  a r e #  f o r  exam­
p l e ,  b r o k e r ' s  r a t e  o f  r e t u r n  f o r  e a c h  p r o j e c t  and payback  
f o r  e a c h  p r o j e c t .
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s o l v e d  f o r  eac h  o f  t h e  34 p r o j e c t s .  The r e s u l t s * * ?  a r e  
shown i n  T a b le  5. The r i s k  p r o x y ,  s t a n d a r d  d e v i a t i o n  o f  e x ­
p e c t e d  r e t u r n s ,  i s  a l s o  r e p o r t e d  f o r  each p r o j e c t  f o r  com­
p a r i s o n  p u r p o s e s .
5 . 1 . 2  C o r r e l a t i o n s
One method o f  co m p ar in g  t h e  common models  i s  by o b s e r v i n g  
t h e  c o r r e l a t i o n s  o f  e a c h  m o d e l ' s  r e s u l t s  with  t h o s e  o f  t h e  
o t h e r  m o d e ls .  The p ro d u c t -m o m e n t  c o r r e l a t i o n s  a r e  shown i n  
T a b le  6 .  The r i s k  p ro x y ,  t h e  s t a n d a r d  d e v i a t i o n  o f  t h e  i n ­
t e r n a l  r a t e  o f  r e t u r n  (S IR S ) ,  i s  a l s o  i n c l u d e d  i n  t h e  t a b l e .
S t a r t i n g  t h e  a n a l y s i s  w i th  t h e  f i r s t  row.  B r o k e r ' s  B a te  
o f  R e tu r n  i s  most c l o s e l y  r e l a t e d  t o  t h e  PBBT and  IRR m ode ls  
and l e a s t  r e l a t e d  t o  t h e  FCR. The F r e e  and c l e a r  R e t u r n  mo­
d e l  h a s  t h e  l a r g e s t  c o r r e l a t i o n  w i th  t h e  ELL and t h e  s m a l ­
l e s t  with  DCR.
The PBBT model i s ,  i n  a d d i t i o n  t o  hav ing  a c o r r e l a t i o n  
c o e f f i c i e n t  o f  0 .9 2 9  w i th  PBAT, most h i g h l y  c o r r e l a t e d  w i t h  
IRR and ELL. I t  h a s  t h e  s m a l l e s t  c o r r e l a t i o n  w i th  DCR. S i ­
m i l a r l y ,  PBAT i s  most h i g h l y  c o r r e l a t e d  w i th  IRR and ELL. 
However ,  i t  i s  l e a s t  c o r r e l a t e d  w i th  FCR.









OBS BBB FCB PBBT PBAT DCB IBEIRR ELL SIBR
1 0.142750 0. 127296 4.699 5.016 1.255 0.250554 0.365639 0.09909
2 0.034390 0.259370 5.473 6.489 1.300 0.231963 0.743480 0.04617
3 0.048593 0. 151728 6.574 8.131 1.237 0.203386 0.318590 0 .07243
4 0.032847 0.096239 12.000 12.000 1.274 0.208293 0.251624 0.02428
5 0.362347 0.214366 2.56 4 3.581 2.284 0.342070 0.589412 0.03503
6 0.088463 0, 109687 9.878 13.893 0.000 0.070989 0.114651 0.01872
7 0.070421 0.120847 9.571 13.222 1.405 0.106951 0.160964 0.03062
B 0.061536 0.108839 9.239 10.362 1.213 0.136260 0.187991 0.04805
9 0.111345 0.138679 8.038 11.743 0.000 0.107707 0.161344 0 .01415 o
10 0.014001 0.081225 10.000 10.000 1.074 0.086101 0.110942 0.05996 o
11 0.017165 0.087145 10.000 10.000 1.103 0.115642 0.148691 0.05837 ■
12 0.002076 0.093483 14.700 15.000 1.007 0.097795 0.131989 0.07508 B
13 0.115860 0.167589 . 4 .873 6 .052 1.376 0.189885 P .369035 0.03082 §
14 -0 .064249 0. 105819 9.923 10.000 0.800 0.083770 0.135786 0.05331
15 0.239319 0.166370 3.799 5.556 1.978 0.264482 0.379913 0.03400 at fU
16 0.313402 0.175355 2.979 3.838 1.977 0.311821 ■ 0.438363 0 .02797 er
17 -0 .059231 0.073167 10.000 10.000 0.812 0.099993 0 . 124307 0.11877
DiMJ
o (0
18 0.034233 0. 138597 5.900 6.487 1.278 0.210051 0.309649 0.08548 H
19 0.052133 0. 106130 10.000 10.000 1. 155 0.110918 0.165599 0.06826 in
20 0.115937 0. 104661 8.625 12.309 1.383 0.089983 0.128340 0 .00326
21 0.102865 0.103472 5 .000 5.000 1. 176 0.128154 0.210212 0.07765 (v
22 0.084520 0.085454 10.000 10.000 1.412 0.075225 0.099898 0 .06337 e
23 0.065433 0.103930 7.000 •7.000 1.208 0.096379 0.148198 0.03271
24 0.040253 0. 142214 6.896 8.197 1.134 0.209380 0.328423 0 .06275 «+
25 -0 .0 2 3 3 8 6 0. 128215 7 .000 7.000 0.926 0.208220 0.263628 0.12236 rn
26 0.450395 0. 176453 2.220 3.384 2.043 0.321867 0.473033 0 .00987
27 -0 .0 0 2 2 9 6 0.091254 10.000 10.000 0.992 0.061944 0.082264 - 0 .06290
26 0.131950 0. 123356 4.196 5.344 1. 141 0.436113 0.580356 0.16932
29 0.224136 0. 154155 3.285 3.645 1.375 0.327983 0.492457 0.07617
30 0.287878 0. 145427 2.933 3.252 1.538 0.330144 0.466307 0.11094
31 0.202249 0. 148545 4.675 6.055 1.649 0.174187 0.284499 0.02959
32 0.131554 0.145138 5.489 7.463 1.440 0.195098 0.310273 0.04472
33 0.032537 0. 104987 10.000 10.000 1.104 0.103081 0.155251 0.05381
34 0.019848 0.088424 10.000 10.000 1.060 0.048260 0.079609 0.04440
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The Debt  C o v e ra g e  R a t i o  model  h a s  t h e  l o w e s t  c o r r e l a t i o n s  
among t h e  models  i n  g e n e r a l .  Hh i le  t h i s  m o d e l ,  which i s  
u sed  by a m a j o r i t y  o f  l e n d i n g  i n s t i t u t i o n s  and  t h u s  presum­
a b l y  h a s  a m a jo r  i n f l u e n c e  on r e a l  e s t a t e  m a r k e t s ,  i s  p o o r l y  
r e l a t e d  t o  o t h e r  common m e t h o d s ,  i t  i s  most  h i g h l y  c o r r e ­
l a t e d  w i t h  t h e  most s i m p l i s t i c  model,  t h e  B r o k e r ' s  R a te  o f  
R e t u r n .  P e r h a p s  t h e  two m ost  s i m p l i s t i c  m o d e ls  r e i n f o r c e  
e a c h  o t h e r .  The DCB i s ,  how ever ,  most p o o r l y  r e l a t e d  t o  
a n o t h e r  p o p u l a r  s i m p l i s t i c  m ode l ,  t h e  FCB.
The E l lwood and I n t e r n a l  B a te  o f  R e t u r n  a r e ,  a s  e x p e c t e d ,  
h i g h l y  c o r r e l a t e d .  The se  m o d e ls  a r e  a g a i n  l e a s t  c o r r e l a t e d  
w i th  DCB.
5 . 1 . 3  Ri§k=Rel&rn a e l a t i g & g h i E s  Ë ÎS S lây ed  by t&g 
Ço&mon Model B a s & i t s
T h i s  s e c t i o n  d e s c r i b e s  t h e  r e l a t i o n s h i p  b e tw e en  common 
model  r e s u l t s  and r i s k .  For  e a c h  model t h e  v a l u e  o f  ea ch  
p r o j e c t ' s  d e c i s i o n  p a r a m e t e r  ( e . g . ,  BBS, IBB, Payback)  was 
r e g r e s s e d  on t h e  r i s k  p ro x y ,  s t a n d a r d  d e v i a t i o n  o f  e x p e c t e d  
r e t u r n  (SIRR). The r e s u l t s  s h o u l d  p r o v i d e  i n s i g h t  t o  e a c h  
m o d e l ' s  r i s k - d i s c r i m i n a t i n g  power and  s u g g e s t  i t s  d e s i r a b i l ­
i t y  a s  a d e c i s i o n - m a k i n g  t o o l  w i t h i n  t h i s  c o n t e x t .
-  99 -
B e fo re  a n a l y z i n g  e a c h  model s e p a r a t e l y ,  t h e  r e g r e s s i o n  
e q u a t i o n s » a r e  sum m ar ized  i n  T a b le  7 ,
T a b le  7
R isk  R e g r e s s i o n Summary
DEP VAR INT SLOPE P VALUE
BRR . 157 -  .867 0.  13
FCR . 141 -  .2 1 9 0.  27
PBBT 7.64 -  6 .21 0 .6 9
PBAT 9.51 - 2 2 . 0 5 0.  16
DCR 1.33 -  1 .65 0 . 4 7
ELL .226 .320 0.  32
IRR . 127 .871 0 . 0 7
S o u r c e :  Appendix  D
5 . 1 . 3 , 1  BRR
The r e l a t i o n s h i p  be tw een  B r o k e r ' s  R a te  o f  R e t u r n  and r i s k  
i s  f i r s t  a n a l y z e d .  When BRR i s  t h e  d e p e n d e n t  v a r i a b l e ,  t h e  
r e s u l t s  do n o t  a g r e e  w i th  o r i g i n a l  ex  a n t e  e x p e c t a t i o n s .  I f  
t h e  BRR t e c h n i q u e  i s  v a l u a b l e  i n  t e r m s  o f  r e f l e c t i n g  each  
p r o j e c t ' s  r i s k  l e v e l ,  t h e  v a lu e  o f  t h e  r e g r e s s i o n  c o e f f i ­
c i e n t  s h o u ld  be p o s i t i v e ,  e . g . ,  t h e  g r e a t e r  t h e  r i s k  l e v e l  
f o r  a p r o j e c t ,  t h e  h i g h e r  i t s  r e q u i r e d  BRR. The e m p i r i c a l  
r e s u l t s  show e x a c t l y  t h e  o p p o s i t e  w i th  a P v a l u e  f o r  t h e
»*«The P Value r e p o r t e d  i n  t h e  summary can be i n t e r p r e t e d  a s  
f o l l o w s .  The p v a l u e  i s  t h e  p r o b a b i l i t y  o f  t h e  i n d e p e n ­
d e n t  v a r i a b l e  c o e f f i c i e n t ' s  r e p o r t e d  v a l u e  b e i n g  due t o  
sam ple  e r r o r  when t h e  a c t u a l  v a l u e  o f  t h e  c o e f f i c i e n t  i s  
z e r o ,  s e e  Appendix  D f o r  f u l l  r e g r e s s i o n  e q u a t i o n  a n a l y ­
s i s  f o r  t h e  e n t i r e  s t u d y .
-  100 -
r i s k  c o e f f i c i e n t  o f  0 . 1 3 .  T h a t  i s ,  t h e  p r o b a b i l i t y  o f  t h e  
r e p o r t e d  v a l u e  b e in g  due t o  s a m p l in g  e r r o r  i s  o n l y  13 55 i f  
t h e r e  i s  a c t u a l l y  no r e l a t i o n s h i p  among t h e  p o p u l a t i o n .
5 . 1 . 3 . 2  FCB
The F r e e  and C l e a r  R e t u r n  m e a s u re ,  i f  i t  c o n s i s t e n t l y  r e ­
f l e c t s  p r o j e c t  r i s k  l e v e l s ,  s h o u l d  a l s o  be p o s i t i v e l y  a s s o ­
c i a t e d  w i th  r i s k .  The h i g h e r  t h e  r i s k  l e v e l ,  t h e  h i g h e r  t h e  
r e q u i r e d  r a t e  o f  r e t u r n  a s  m easured  by FCR.
The r e s u l t s  do n o t  show t h i s  r e l a t i o n s h i p  t o  e x i s t .  The 
r e g r e s s i o n  c o e f f i c i e n t  f o r  SIRR i s  n e g a t i v e  w i t h  a P v a l u e  
o f  0 . 2 7 .  A ga in ,  l i k e  t h e  BRR model ,  FCR i g n o r e s  t h e  a p p r e ­
c i a t i o n  e l e m e n t  ( a ssum es  t h a t  APP i s  zero)  .
5 . 1 . 3 . 3  PB
Both o f  t h e  Payback  m o d e l s ,  PBBT and PBAT, s h o u l d  h a v e  
n e g a t i v e  r i s k  c o e f f i c i e n t s  i f  t h e  payback model r e f l e c t s
p r o j e c t  r i s k .  B o th  t h e  PBBT and  PBAT models  have  n e g a t i v e  
s l o p e  c o e f f i c i e n t s  w i th  P v a l u e s  o f  0 .6 9  and  0 . 1 6 ,  r e s p e c ­
t i v e l y .  The h ig h  P v a l u e  f o r  PBBT i n d i c a t e s  a h ig h  p r o b a ­
b i l i t y  t h a t  no r e l a t i o n s h i p  e x i s t s .
-  1 0 1  -
5 . 1 . 3 . 4  DCR
The d e b t  c o v e r a g e  r a t i o  s h o u l d ,  i f  i t  p e r f o r m s  a s  most 
l e n d e r s  s u g g e s t ,  e x h i b i t  a p o s i t i v e  s l o p e .  I t  can  be a rg u e d  
t h a t  a s  p r o j e c t  r i s k  i n c r e a s e s ,  t h e  l e n d e r  s h o u l d  demand a 
h i g h e r  DCB a s  c o m p e n s a t io n  f o r  t h e  a d d i t i o n a l  r i s k .  The r e ­
s u l t s  o f  t h e  s t u d y  show n e g a t i v e  r e l a t i o n s h i p  w i th  a P v a l u e  
o f  0 . 4 7 .  A g a in ,  t h e  h ig h  P v a l u e  i n d i c a t e s  a h ig h  p r o b a b i l ­
i t y  o f  a z e r o  s l o p e  c o e f f i c i e n t .
5 . 1 . 3 . 5  IRR
The r e q u i r e d  r a t e  o f  r e t u r n ,  IRR, s h o u ld  i n c r e a s e  a s  r i s k  
i n c r e a s e s .  The r e g r e s s i o n  e q u a t i o n  shows t h a t  t h e  IRR c o e f ­
f i c i e n t  i s  p o s i t i v e  w i t h  a P v a l u e  o f  0 .0 7 .  R e t u r n  and r i s k  
a p p e a r  t o  be p o s i t i v e l y  c o r r e l a t e d  a s  i s  p r e d i c t e d .
5 . 1 . 3 . 6  ELL
The E l lw o o d  m odel ,  e s s e n t i a l l y  a b e f o r e - t a x  i n t e r n a l  r a t e  
o f  r e t u r n  t e c h n i q u e  t h a t  a s su m e s  a s t a b i l i z e d  NOI, shows e s ­
s e n t i a l l y  t h e  same r e s u l t s  a s  IRR e x c e p t  t h a t  t h e  P v a l u e  of  
t h e  r i s k  c o e f f i c i e n t  i s  0 . 3 2 .
-  1 0 2  -
5 . 1 . 3 .  7 Summary o f  R i s k  R e g r e s s i o n s
One o f  t h e  f i n d i n g s  i s  t h a t  BBR, t h e  most  s i m p l i s t i c  
t e c h n i q u e ,  a p p e a r s  t o  be  u n s u i t a b l e  a s  a p r e d i c t o r  o f  p r o ­
j e c t  r i s k  l e v e l .  The m o d e l ’ s  l a c k  o f  r i s k  d i s c r i m i n a t i o n  i s  
due t o  two f a c t o r s  t h a t  a r e  n o t  c o n s i d e r e d  by BRR. The r i s k  
and  r e t u r n  o f  each  p r o j e c t ,  a s  o r i g i n a l l y  d e t e r m i n e d  by t h e  
s i m u l a t i o n  p a c k a g e ,  i s  i n f l u e n c e d  n o t  o n ly  by t h e  CDF of  t h e  
f i r s t  y e a r ’ s  c a s h  f lo w  e s t i m a t e s ,  b u t  by t h e  r e m a i n i n g  
y e a r ’ s  o p e r a t i n g  c a s h  f l o w s  and th e  r e v e r s i o n  c a s h  f low  a s  
w e l l .
T h i s  p roblem may be r e l a t e d  t o  t h e  e v e r - p r e s e n t  e x c e s s i v e  
e n t h u s i a s m  o f  r e a l  e s t a t e  a n a l y s t s ,  p a r t i c u l a r l y  t h o s e  who 
s e e k  t o  i n f l a t e  p r i c e s  o r  j u s t i f y  c e r t a i n  v a l u e  e s t i m a t e s .  
The " a p p r e c i a t i o n "  f a c t o r  e s t i m a t e  r e q u i r e d  by t h e  E l lw ood  
t e c h n i q u e  has  b een  shown t o  be i n f l a t e d .  C o m p a r i so n s  o f  o r ­
i g i n a l  a p p r e c i a t i o n  e s t i m a t e s  by a p p r a i s e r s  h a v e  been  com­
p a r e d  t o  what " t h e  m a r k e t "  i s  r e a l l y  pay ing  f o r  t h a t  a p p r e ­
c i a t i o n .  R o b e r t s o n  and  R u f ra n o  fo u n d  t h a t  a c t u a l  p r i c e s  
p a i d  r e f l e c t  lo w er  " a p p r e c i a t i o n "  r a t e s  t h a n  a r e  o f t e n  e s t i ­
m a ted .  1*9
1*« T e r r y  D. R o b e r t s o n  and Glenn R u f r a n o , " E q u i t y  Y i e l d s ;  A 
Cash  Flow v e r i f i c a t i o n , "  ftSsd; Es t a t e AERS a i s e ;
( M a r c h - A p r i l ,  1976) 4 2 - 4 5 .
-  103 -
The d e b t  c o v e r a g e  r a t i o  s h o u l d ,  i f  i t  d i s c r i m i n a t e s  f o r  
r i s k ,  demand a h i g h e r  DCR f o r  e a c h  p r o j e c t  a s  r i s k  i n ­
c r e a s e s .  T h a t  i s ,  t h e  g e n e r a l  r e l a t i o n s h i p  shown i n  F i g u r e  
9 s h o u l d  h o l d .  As t h e  r i s k  o f  a p r o j e c t  i n c r e a s e s ,  c e t e r i s  
p a r i b u s , t h e  s u p p l i e r s  o f  d e b t  f u n d s  s h o u ld  demand a h i g h e r  
d e b t  c o v e r a g e  r a t i o .
DCR
SIRR
F i g u r e  9 :  OCR f o r  L e n d e r s
In  t h e  r e g r e s s i o n  o f  DCR a g a i n s t  r i s k ,  t h e  r i s k  c o e f f i ­
c i e n t  i s  n e g a t i v e .  The P v a l u e ,  h o w e v e r ,  i s  0 . 4 7 ,  i n d i c a t ­
i n g  t h a t  t h e r e  i s  a l m o s t  a 5 OX c h a n c e  o f  t h i s  r e s u l t  happen­
i n g  from c h a n c e ,  i . e . ,  t h e r e  i s  a h i g h  p r o b a b i l i t y  o f  no 
r i sk -D C S  r e l a t i o n s h i p .
T h i s  a p p a r e n t  c o n t r a d i c t i o n ,  a n e g a t i v e  r e l a t i o n s h i p ,  can  
be e x p l a i n e d  by f u r t h e r  a n a l y s i s .  As r i s k  i n c r e a s e s ,  two 
f a c t o r s  t h a t  i n f l u e n c e  DCR a r e  a l s o  a f f e c t e d  i n  t h e  m ark e t  
p l a c e — t h e  l o a n  t o  v a l u e  r a t i o  {LVRJ and t h e  i n t e r e s t  r a t e
-  104  -
o f  t h e  m ortgage  ( I ) , The r e l a t i v e  s e n s i t i v i t y  o f  DCR t o  
t h e s e  f a c t o r s  may i n  f a c t  overshadow  t h e  i n f l u e n c e  o f  r i s k  
on DCR i f  t h e  f o l l o w i n g  r e l a t i o n s h i p s  h o l d :
DCR = f ( r i s k )
LVR = f  ( r i s k )
I  = f  ( r i s k ) .
As r i s k  c h a n g e s ,  t h e  b a s i c  DCR model
DCB= NOI/DS
s h o u l d  r e a c t  t o  m arke t  p r e s s u r e s  a s  f o l l o w s :
As R is k  R i s e s  Then &ad £CR
LVR d e c r e a s e s  DS d e c r e a s e s  I n c r e a s e s
I  i n c r e a s e s  DS i n c r e a s e s  D e c r e a s e s .
The r e g r e s s i o n  r e s u l t s  f o r  t h i s  s am p le  do n o t  f o l l o w  t h i s  
p a t t e r n  c o m p l e t e l y .  As r i s k  r i s e s ,  i n t e r e s t  r a t e s  do i n ­
c r e a s e .  The c o e f f i c i e n t  i s  p o s i t i v e  w i th  a P v a l u e  o f  0 . 1 3 ,  
The LVR, when compared t o  r i s k ,  shows a d i f f e r e n t  p a t t e r n  
w i t h  a p o s i t i v e  c o e f f i c i e n t  and a P v a lu e  o f  0 . 0  2.
-  105 -
The r i s k  s u r r o g a t e  r e p o r t e d  i n  t h i s  s t u d y  i s  s t a n d a r d  d e ­
v i a t i o n  o f  a f t e r - t a x  i n t e r n a l  r a t e  o f  r e t u r n  on e q u i t y .  
T h i s  i s  an a f t e r - f i n a n c i n g  m easu re  which f o c u s e s  on th e  
e q u i t y  i n v e s t o r .  I f  t h e  r i s k - a s s e s s m e n t  d e c i s i o n s  o f  l e n ­
d e r s  a r e  o r i g i n a l l y  d e t e r m in e d  b e f o r e  f i n a n c i n g  d e c i s i o n s  
a r e  made, t h e n  t h e  DCR r a t i o  m ig h t  b e h a v e  d i f f e r e n t l y .  T h a t  
i s ,  a s  t h e  l e n d e r  c o n s i d e r s  a p r o j e c t ,  t h e  r e q u i r e d  d e b t  
c o v e r a g e  r a t i o  s h o u l d  be  p o s i t i v e l y  c o r r e l a t e d  w i th  t h e  p r o ­
j e c t ' s  b a s i c ,  o r  b e f o r e - f i n a n c i n g ,  r i s k .  The IVR s h o u ld  
a l s o  be n e g a t i v e l y  r e l a t e d  t o  t h e  b e f o r e - d e b t  r i s k  p r o x y .
The r e g r e s s i o n  e q u a t i o n  f o r  b e f o r e - f i n a n c i n g  r i s k  and LVR 
a g a i n  shows a p o s i t i v e  c o e f f i c i e n t ,  s u g g e s t i n g  t h a t  m o r tg ag e  
co m p an ie s  may be o v e r l a n d i n g  on r e a l  e s t a t e  i n  g e n e r a l *  
T h i s  c o u ld  be e x p l a i n e d  by th e  common p r a c t i c e  o f  l e n d i n g  on 
th e  d e v e l o p e r ' s  t r a c k  r e c o r d  and  h i s  p e r s o n a l  b a l a n c e  s h e e t .  
T h i s  i n f o r m a t i o n  f u r t h e r  s t r e n g t h e n s  t h e  a rg u m e n t  t h a t  t h e  
r e a l  e s t a t e  m a rk e t  i s  n o t  e f f i c i e n t .
The o t h e r  common model t h a t  d o e s  n o t  a p p e a r  t o  d i s c r i m i ­
n a t e  f o r  r i s k  i s  t h e  f r e e  and c l e a r  R e tu rn  m e a s u re .  A l t -
i s o s t a t e m e n t s  f rom s e v e r a l  m o r tg ag e  l e n d i n g  e m p lo y e e s  i n d i ­
c a t e d  t h a t  " u p p e r  management" so m e t im es  d i c t a t e d  t h a t  
t h e y  p l a c e  an a r b i t r a r y  amount o f  money i n  a g i v e n  t im e  
p e r i o d ,  t h a t  i s ,  t o  " g e t  (say) $100 m i l l i o n  on  t h e  s t r e e t  
i n  J u l y . "
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hough t h e  FCR model  d o e s  u se  more i n f o r m a t i o n  ( a v e rag e  NOI 
v e r s u s  one y e a r ' s  d a t a  f o r  BRR and DCR), i t  d o e s  n o t  i n c l u d e  
t h e  s e l l i n g  p r i c e  o f  t h e  p r o j e c t  i n  i t s  c a l c u l a t i o n .
One r e a s o n  f o r  t h e  l a c k  o f  r i s k  d i s c r i m i n a t i o n  f o r  t h e  
BRR and FCR c o u l d  b e  t h e  a b s e n c e  o f  some r e v e r s i o n  c a s h  f lo w  
i n f o r m a t i o n .  W hi le  t h e  p r o j e c t ' s  h o r i z o n - t i m e  c a s h  f low  i s  
i n h e r e n t  i n  t h e  m o d e l s ,  t h i s  i m p l i c i t  r e v e r s i o n  a s su m es  z e r o  
a p p r e c i a t i o n .  The r e l a t i v e  im p a c t  o f  th e  r e v e r s i o n ' s  r i s k  
p o s t u r e ,  a s  compared  t o  t h e  o p e r a t i n g  c a s h  f l o w s ,  i s  n e ­
g l e c t e d  a s  w e l l .  The p r o b a b i l i t y  d i s t r i b u t i o n  o f  t h e  f i r s t  
y e a r  c a s h  f lo w  i s  s u b s t a n t i a l l y  l e s s  r i s k y  t h a n  b o th  t h e  
p r o b a b i l i t y  d i s t r i b u t i o n  of t h e  s u b s e q u e n t  o p e r a t i n g  f l o w s  
a s  w e l l  a s  t h e  r e v e r s i o n a r y  c a s h  f lo w .  The h i g h e r  r i s k  and  
t h e  c o n c o m i t a n t  h i g h e r  r e t u r n s  ( e x p e c t e d  r e t u r n s  d e r i v e d  
s u b s t a n t i a l l y  from o p t i m i s i t i c  p r i c e  e s c a l a t i o n )  a r e  n o t  i n ­
c l u d e d  i n  t h e  m o d e l s .
T h re e  t y p e s  o f  m o d e l s - -  IRR, ELL an d  t h e  two Payback  f o r ­
m u l a t i o n s — a p p e a r  t o  r e f l e c t  p r o j e c t  r i s k  i n  t h i s  s t u d y .  
E l lwood  and IBH a r e  so  s i m i l i a r  i n  n a t u r e  t o  t h e  m e t r i c  t h a t  
t h i s  r e s u l t  was p r e d i c t a b l e .  P a y b a c k ,  among t h e  most s i m p l e  
m o d e ls  a v a i l a b l e ,  e x h i b i t s  some i n t e r e s t i n g  c h a r a c t e r i s t i c s .  
The r e a l  e s t a t e  a n a l y s t s ,  t h o s e  who were a c t u a l l y  i n v o l v e d  
i n  t h e  r i s k  a s s e s s m e n t  d e c i s i o n s  ( a n d ,  a s  o p p o se d  t o  r e ­
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s e a r c h e r s ,  who must  l i v e  w i t h  t h o s e  d e c i s i o n s ) , c h o s e  t o  a n ­
a l y z e  p r o j e c t s  o v e r  d i f f e r e n t  t i m e  h o r i z o n s .  T h a t  i s ,  p e r ­
h a p s  t h e  g r e a t e r  t h e  p e r c e i v e d  p r o j e c t  u n c e r t a i n t y ,  t h e  
s h o r t e r  t h e  payback  p e r i o d  f o r  t h a t  p r o j e c t .  Payback  p e r i o d  
v a l u e s  u sed  i n  t h i s  s t u d y  g e n e r a l l y  r e f l e c t  t h e  i n v e s t m e n t  
h o r i z o n  so  t h a t  t h e  p l a n n i n g  p e r i o d  may be s o l e l y  due t o  t h e  
a n a l y s t ' s  i m p l i c i t  a b i l i t y  t o  d i s c r i m i n a t e  f o r  r i s k .  T h i s  
t i m e  p e r i o d  r e f l e c t s  t h e  t r a n s i t i o n  between r e l a t i v e  " c e r ­
t a i n t y "  and  " u n c e r t a i n t y "  i n  c a s h  f lo w  e s t i m a t e s .  P ay b ack ,  
u n d e r  t h e s e  c o n d i t i o n s ,  i s  a v a l i d  form o f  r i s k  d i s c r i m i n a ­
t i o n  whose i n p u t s  a r e  r e f l e c t e d  by t h e  a n a l y s t ' s  s u b j e c t i v e  
p r o b a b i l i t y  d i s t r i b u t i o n s .
I n  summary, t h e  a b i l i t y  o f  t h e  common m o d e ls  t o  d i s c r i m i ­
n a t e  f o r  e q u i t y  h o l d e r  r i s k  i s  l i m i t e d  t o  t h e  f o l l o w i n g  mo­





The h ig h  P v a l u e s  o f  PBBT and ELL r e d u c e  t h e  r e l i a n c e  on 
t h e s e  m e a s u re s  a s  r i s k - s e n s i t i v e  t e c h n i q u e s .  The R - s q u a r e d  
v a l u e  f o r  a l l  t h e s e  r e g r e s s i o n s  i s  e x t r e m e l y  s m a l l .  I f  t h e
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d a t a  a d e q u a t e l y  r e f l e c t s  r i s k  and  r e t u r n ,  t h i s  i n d e e d  i n d i ­
c a t e s  t h e  e x i s t e n c e  o f  an i n e f f i c i e n t  r e a l  e s t a t e  m a r k e t .
5 . 2  MABKET PRICE OF RISK
The o b v i o u s  p ro b le m  o f  u s in g  t h e  m e t r i c  model  i s ,  i n  a d ­
d i t i o n  t o  e s t i m a t i n g  c a s h  f l o w s ,  t h e  d e t e r m i n a t i o n  o f  a 
m a rk e t  p r i c e  o f  r i s k .  D i f f e r e n t  s p e c i f i c a t i o n s  o f  s l o p e  o r  
i n t e r c e p t  w i l l ,  o f  c o u r s e ,  c r e a t e  d i f f e r e n t  m e t r i c  p r o j e c t  
v a l u e s .  The a p p r o a c h  t o  s o l v i n g  t h i s  o n e r o u s  problem was 
f i r s t  t o  t r y  t o  e s t i m a t e  t h e  HPR by r e g r e s s i n g  e x p e c t e d  r e ­
t u r n  on r i s k  and t h e n  t o  s p e c i f y  o t h e r  p l a u s i b l e  gx g n t e  
r i s k - r e t u r n  l i n e s .
T h i s  a p p r o a c h  a l l o w s  s e v e r a l  c o m p a r i s o n s  t o  be made b e t ­
ween t h e  m e t r i c  and t h e  o t h e r  m o d e l s .  B e fo re  t h e s e  d i f f e r ­
e n t  c o m p a r i s o n s '  r e s u l t s  a r e  shown, t h e  n i n e  MPR l i n e s  a r e  
d i s c u s s e d .  The n e x t  s e c t i o n  e x p l a i n s  t h e  p r o c e d u r e  f o r  s p e ­
c i f y i n g  t h e  MPR, and  t h e  s u b s e q u e n t  s e c t i o n  p r e s e n t s  t h e  r e ­
s u l t s  o f  t h e  r i s k - r e t u r n  c a l c u l a t i o n s .  I n  a l l ,  n i n e  m ark e t  
p r i c e  o f  r i s k  l i n e s  a r e  used  i n  t h e  a n a l y s i s .  The s p e c i f i c  
MPR l i n e s  t e s t e d  i n  t h i s  r e s e a r c h  a r e  d e r i v e d  i n  t h e  f o l l o w ­
in g  manner;
1. The f i r s t  l i n e  a s su m es  t h a t  t h e  34 p r o j e c t s '  r i s k  
and r e t u r n  e s t i m a t e s  a r e  p a r t  of  a  somewhat e f f i ­
c i e n t  m a r k e t .  T h e r e f o r e ,  MPR1 w i l l  be  t h e  s i m p l e  
r e g r e s s i o n  be tw een  t h e  e x p e c t e d  r e t u r n  (E(R)} and 
t h e  s t a n d a r d  d e v i a t i o n  of  t h a t  r e t u r n  (SIRR) .
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2. The n e x t  l i n e ,  MPR( 2 ) ,  a ssum es  a somewhat  e f f i ­
c i e n t  m a rk e t  b u t  f o r c e s  t h e  r e g r e s s i o n  t h r o u g h  an 
assumed r i s k - f r e e  r a t e  on t h e  E(E) i n t e r c e p t .  
These  two r e g r e s s i o n s  a r e  shown in  t h e  s u b s e q u e n t  
s e c t i o n .
3 .  The n e x t  p o s s i b i l i t y  i s  t h a t  t h e  s l o p e  o f  t h e  MPR
i s  n o t  a s  s t e e p  a s  M-1 o r  M-2. P e r h a p s  t h e  s l o p e ,  
M-3, i s  much l e s s  and  a p p r o a c h e s  t h e  f i g u r e  found  
by Eubank i n  t h e  s t o c k  m a r k e t .  So f a r ,  t h r e e  
s l o p e s  and two i n t e r c e p t s  have  been e s t i m a t e d .
4 .  L ow er ing  t h e  d i s c o u n t  r a t e  s c h e d u le  f o r  any one 
s l o p e ,  i n  e s s e n c e ,  r a i s e s  t h e  NPV e s t i m a t e s  f o r  
a l l  p r o j e c t s .  T h u s ,  t h e  c h o i c e  of an MPR l i n e  be­
low a n o t h e r  would i n d i c a t e  t h a t  the  i n v e s t o r  e s t i ­
m ates  t h a t  a l l  p r o j e c t s  a r e  u n d e r p r i c e d  and war­
r a n t  lo w e r  d i s c o u n t  r a t e s  i n  g e n e r a l .  S i m i l a r l y ,  
r a i s i n g  t h e  d i s c o u n t  r a t e s  i n  g e n e r a l  w i l l  have 
t h e  e f f e c t  o f  a s su m in g  t h a t  e i t h e r  t h e  p r o j e c t s  
a r e  o v e r v a l u e d  o r  t h e  c a s h  f l o w  e s t i m a t e s  a r e  i n ­
f l a t e d  (which  seems t o  a g r e e  with a c t u a l  p r a c ­
t i c e )  . An o v e r a l l  d e f l a t i o n  of  a l l  p r o j e c t  v a l u e s  
w i l l  be a c h i e v e d  by e s t i m a t i n g  an a r b i t r a r y  E(R) 3 
above B(R) 1.
Nine s p e c i f i c a t i o n s  o f  t h e  MPR a r e  d e r i v e d  from t h e  t h r e e
d i f f e r e n t  e s t i m a t e s  o f  s l o p e  an d  i n t e r c e p t ,  
f o l l o w .
The r e s u l t s
5 . 2 . 1  m a rk e t  £ £ i £ e  o f  R i s k  £ s t i m ^ t £ s
The f i r s t  o f  t h e  n i n e  m a rk e t  p r i c e  of  r i s k  l i n e s  i s  o b ­
t a i n e d  by r e g r e s s i n g  e x p e c t e d  r e t u r n  a g a i n s t  t h e  r i s k  p ro x y ,  
t h e  s t a n d a r d  d e v i a t i o n  o f  e x p e c t e d  r e t u r n s .  T h i s  l i n e ,  
which assum es  t h a t  t h e  MPR i s  t h e  l o c u s  o f  e q u i l i b r i u m  
p o i n t s  f o r  e a c h  p r o j e c t  i n  t h e  E-S s p a c e ,  i s  t h e  l i n e a r  max­
imum l i k e l i h o o d  e s t i m a t o r  f o r  t h e  sam p le .  The r e g r e s s i o n  
e q u a t i o n  i s
-  1 1 0  -
E(R) = .1 3  + .6 6  (SIRE) ,
Where E(B) = Dependent  v a r i a b l e  ( s t o c h a s t i c  r e t u r n s )
SIRE = I n d e p e n d e n t  v a r i a b l e  ( s t a n d a r d  d e v i a t i o n )  
0 , 1 3  = Y i n t e r c e p t
0 ,6 6  = Market  d e t e r m i n e d  p r i c e  o f  r i s k  (MPR) ,
A n o th e r  s p e c i f i c a t i o n  o f  a " c o r r e c t "  MPR i s  one  i n  which 
a r e g r e s s i o n  e s t i m a t o r  i s  u s e f u l .  I f  one a s su m e s  t h a t  t h e  
e q u i l i b r i u m  MPR l i n e  p a s s e s  t h r o u g h  t h e  r i s k - f r e e  r a t e ,  t h e n  
t h e  E(R) -  i n t e r c e p t  s h o u ld  be f o r c e d  th r o u g h  an e s t i m a t e  o f  
t h e  r i s k - f r e e  r a t e .  The r e g r e s s i o n  e q u a t i o n  f o r  t h i s  l i n e  
i s
E(R) = , 0 6  ♦ 1 ,56  SIRR,
where
E(E) = D ependen t  v a r i a b l e
SIRR = i n d e p e n d e n t  v a r i a b l e
0 ,0 6  = F o rc e d  Y - i n t e r c e p t
1 ,56 = M arke t  p r i c e  c f  r i s k ,
-  I l l  -
The s t u d y  by Eubank,  i n  which t h e  r i s k - r e t u r n  t r a d e - o f f s  
i n  t h e  o r g a n i z e d  s e c u r i t i e s  m a r k e t s  were a n a l y z e d ,  a l s o  s u g ­
g e s t s  a n o t h e r  r e a l i s t i c  m a rk e t  p r i c e  o f  r i s k  e s t i m a t e .  The 
s l o p e  o f  t h e  r i s k - r e t u r n  l i n e  was a p p r o x i m a t e l y  0 . 3 5 ‘ ®‘ .
Due t o  i n v e s t o r s *  h e rd  i n s t i n c t s ,  e x c e s s i v e  o p t im is m ,  
p s y c h o l o g y ,  i n d u s t r y - v e s t e d  i n t e r e s t s ,  e t c . ,  t h e r e  i s  a d i s ­
t i n c t  p o s s i b i l i t y  t h a t  t h e  e n t i r e  s a m p le  i s  o v e r  p r i c e d .  In  
o r d e r  t o  " d e f l a t e "  t h e  e n t i r e  g ro u p ,  t h e  g e n e r a l  l e v e l  o f  
r e q u i r e d  r a t e  o f  r e t u r n  f i g u r e s  c an  be a r b i t r a r i l y  r a i s e d  
t o ,  s a y ,  0 . 2 0 ‘ s * .  These  f o u r  d i f f e r e n t  a p r i o r i  p o s s i b i l i ­
t i e s  g i v e  t h e  f o l l o w i n g  p l a u s i b l e  a p p r o a c h e s  t o  s p e c i f y i n g  
d i f f e r e n t  m arke t  p r i c e  o f  r i s k  e s t i m a t e s * ®
A£££2 â£ h  I n t e r s & p t  S l o p e
1. R e g r e s s i o n  . 1 3  . 6 6
2. F o r c e d  r e g r e s s i o n  .06  1 .5 6
3.  Eubank S tu d y  — . 3 5
h .  P r i c e  d e f l a t o r  .20
i s i E u b a n k ,  p .  28. 
* * 2 R o u la c ,  p.  34.
i s 3 T h e  r e g r e s s i o n  c o e f f i c i e n t  g i v e s  one  e s t i m a t e ,  and t h e  
.06  and 0 .2 0  a r e  a r b i t r a r y  s e l e c t i o n s .
-  1 1 2  -
I f  t h e  t h r e e  s l o p e s  and  t h r e e  i n t e r c e p t s  a r e  c o n s i d e r e d ,  
th e n  t h e r e  c o u l d  be a  t o t a l  o f  n i n e  c o m b i n a t i o n s ,  shown i n  
F i g u r e  10. Note t h a t  i f  l i n e  9 i n  f a c t  i s  " c o r r e c t , "  o n ly  
f o u r  p r o j e c t s  w i l l  have  a p o s i t i v e  n e t  p r e s e n t  v a l u e .  A l s o ,  
i f  l i n e  1 i s  " c o r r e c t , "  a l l  p r o j e c t s  a r e  a c c e p t a b l e  e x c e p t  
t h e  f o u r  t h a t  f a l l  be low  t h e  l i n e .
The m a rk e t  p r i c e  o f  r i s k  q u e s t i o n  h as  n o t  been r e s o l v e d  
by " s p e c i f y i n g "  n i n e  p l a u s i b l e  e x  p o s t  l i n e s ;  t h e  q u e s t i o n  
o f  which l i n e  t o  u s e  when com par ing  r e a l  e s t a t e  v a l u a t i o n  
m odels  r e m a i n s .  The n e x t  s e c t i o n  w i l l  e x p l a i n  s e v e r a l  d i f ­
f e r e n t  ways t o  a p p r o a c h  t h e  p ro b le m  by u s i n g  d i f f e r e n t  
w e i g h t i n g  c o m b i n a t i o n s  o f  t h e  n i n e  HPR l i n e s .
5 . 2 . 2  W s i a b l i n a  P r o c e d u r e s
Four  d i f f e r e n t  w e i g h t i n g  p r o c e d u r e s  f o r  t h e  n i n e  l i n e s  
a r e  i n v e s t i g a t e d  i n  t h e  s t u d y .  The f i r s t  scheme assum es  
t h a t  t h e  c o r r e c t  MPH i s  one o f  t h e  e s t i m a t e d  l i n e s  and t h a t  
i t  i s  a lw a y s  c o r r e c t l y  e s t i m a t e d .  The n e x t  two a p p r o a c h e s  
g i v e  d i f f e r e n t  w e i g h t s  t o  eac h  p o s s i b l e  l i n e .  The l a s t  a p ­
p r o a c h  a s s i g n s  t o t a l  w e ig h t  t o  t h e  l i n e  g e n e r a t e d  by t h e  
maximum l i k e l i h o o d  e s t i m a t i n g  p r o c e d u r e .
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F i g u r e  10: hpb E s t i m a t e s  w i th  34 P r o j e c t s
5 * 2 . 2 . 1  O m n isc ien c e
The p r im a r y  o b j e c t i v e  o f  t h i s  s t u d y  i s  t o  e v a l u a t e  t h e  
r e l a t i v e  p e r fo r m a n c e  o f  c a p i t a l  a l l o c a t i o n  models  i n  a  r e a l  
e s t a t e  s e t t i n g .  T h i s  c a n  be done i r r e s p e c t i v e  o f  an a n a ­
l y s t ' s  a b i l i t y  t o  f o r e c a s t ,  p r e d i c t  o r  e s t i m a t e  t h e  c o r r e c t  
s p e c i f i c a t i o n  o f  r i s k  and r e t u r n .  I f  t h e  a s s u m p t i o n s  a r e  
made t h a t  f o r  e a c h  HPR t h e r e  i s  a s e p a r a t e  m e t r i c  and t h a t  
t h e  s e l e c t i o n  o f  c r i t i c a l  v a l u a t i o n  p a r a m e t e r s  ( c u t - o f f ' s  
f o r  IRE,  PB, e t c . )  i s  made ex  po s t , t h e n  t h e  p e r f o r m a n c e  o f  
e a c h  m o d e l ,  n o t  t h e  a b i l i t y  o f  t h e  a n a l y s t  t o  “ p i c k "  a 
" g o o d ” HPR f o r  u se  a s  a m e t r i c ,  c a n  be e v a l u a t e d **♦.
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5 . 2 . 2 . 2  Eyual  H e ig h t s
A l th o u g h  t h e  r e s u l t s  o f  th e  o m n i s c i e n t  a p p r o a c h  a r e  i n ­
t e r e s t i n g ,  i t  i s  h i g h l y  u n l i k e l y  t h a t  an a n a l y s t  c a n  c o n s i s ­
t e n t l y  p i c k  t h e  c o r r e c t  MPR. I f  t h e  n in e  d i f f e r e n t  e s t i ­
m a te s  f o r  MPH a r e  g iv e n  e q u a l  w e i g h t s ,  t h e n  an o v e r a l l  
w e ig h te d  r e s u l t  c an  be c a l c u l a t e d  f o r  each model .  Tha t  t h e  
l i n e s  have an e q u a l  p r o b a b i l i t y  o f  o c c u r i n g  i s  u n l i k e l y .  
The e q u a l  w e i g h t i n g  c o m b i n a t i o n  i s  n o t  u sed .
5 . 2 . 2 . 3  L i k e l i h o o d  H e i g h t s
I f  t h e  sam ple  o f  t h i r t y - f o u r  p r o j e c t s  d o e s ,  i n  f a c t ,  r e ­
p r e s e n t  t h e  " p o p u l a t i o n , "  t h e n  t h e  r e g r e s s i o n  l i n e  i s  t h e  
most l i k e l y  e s t i m a t e  f o r  MPR. The o t h e r  e i g h t  a p r i g p i  e s ­
t i m a t e s  do have a l i k e l i h o o d  o f  o c c u r r i n g .  One exam ple  o f  
t h i s  l i k e l i h o o d ,  d i s c u s s e d  a b o v e ,  i s  t h a t  t h e y  be w e i g h t e d  
e q u a l l y .  T h i s  c h o i c e ,  however ,  i s  n o t  a s  r e a l i s t i c  a s  t h e  
w e i g h t i n g  p r o c e d u r e  d e v e lo p e d  i n  t h e  f o l l o w i n g  d i s c u s s i o n .
I n  t h e  sec o n d  e d i t i o n  o f  J o h n s t o n ' s  E c o n o m e t r i c Me t h o d s , 
t h e  t w o - v a r i a b l e  l i n e a r  model  i s  d e v e l o p e d .  The p a r a m e t e r s  
f o r  a l e a s t  s q u a r e d  model  a r e  f i r s t  d e v e l o p e d ,  and  t h e n  t h e  
maximum l i k e l i h o o d  p a r a m e t e r s  a r e  shown t o  be i n d e n t i c a l  t o
i s * T h i s  i s  Sundem 's  main t h r u s t  i n  e v a l u a t i n g  C a p i t a l  Budg­
e t i n g  m o d e l s .
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t h e  l e a s t  s q u a r e s  p a r a m e t e r s .  The l i k e l i h o o d  f u n c t i o n  f o r  
th e  s am ple  i s  g i v e n  as»*®:
Where L = lik e lih o o d
au = standard d ev ia tio n  of error term 
n = number o f  observations  
= dependent v a r ia b le  
a = Y in terc ep t  
3 = slop e
= independent v a r ia b le
The p r o c e d u r e  and r e s u l t s  f o r  w e ig h t in g  t h e  l i k e l i h o o d  o f  
ea ch  o f  t h e  n i n e  l i n e s  i s  shown i n  f i g u r e  11. The r e l a t i v e  
w e i g h t s  were  found  t o  be  :
1 .  0 .000000  2 .  0 .000024
3 .  0 .041851  4 .  0 .2 7 6 5 2 5
5 .  0 .677706  6 .  0 .0 0 3 9 0 0
7 .  0 .0 0 3 4 4 3  8 .  0 .000061
9 .  0 .000000
T hese  r e l a t i v e  w e ig h t s  w i l l  be used i n  c a l c u l a t i n g  t h e  e x ­
p e c t e d  r e s u l t s  o f  t h e  v a r i o u s  t e c h n i q u e s .
* s s j .  J o h n s t o n ,  E c o n o m e t r i c  ty ? th o d s . 2nd ed .  (New Y ork :  
M cG ra w -H i l l ,  1 9 72) ,  p.  25 .
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STEP PROCEDURE
1. U sing SAS regression  and m atrix procedures, regress
expected  return on r is k  and save d isturbance term 
m atrix  E.
2 . C a lcu la te  unbiased estim ate  o f population  variance
(E E '/n -2 ).
3. Nine lik e lih o o d  s o lu t io n s  are c a lc u la te d  by using
s lo p e s  and In tercep ts  fo r  each MPR,
4 . Norm alize (w eights to ta le d  100%) n in e l in e s  fo r
percentage lik e lih o o d s .
F i g u r e  11; W eig h t in g  P r o c e d u r e
5 . 2 , 2 . 4  Maximum L i k e l i h o o d  E s t i m a t e  -  MLE
The p r a c t i c a l  a s p e c t s  o f  f i r s t  e s t i m a t i n g  s e v e r a l  r i s k -  
r e t u r n  o p p o r t u n i t y  c u r v e s *  s t a t i s t i c a l l y  w e i g h t i n g  t h e n  an d  
t h e n  a n a l y z i n g  t h e  e x p e c t e d  r e s u l t s  i s  l e s s  t h e n  a p p e a l i n g .  
The p r a c t i c a l  p r o c e d u r e  o f  f i t t i n g  a  c i s k - r e t u r n  s c h e d u l e  
c o u ld  p o s s i b l y  be a s im p le  l e a s t - s g u a r e s  r e g r e s s i o n .  T h i s  
h a s  t h e  i n t u i t i v e  a p p e a l  o f  b e i n g  t h e o r e t i c a l l y  a t t r a c t i v e  
w h i l e  a t  t h e  same t i m e  b e i n g  e a s y  t o  a c c o m p l i s h e s * .
i s b g e e  Mao, C h a p t e r s  7 and 8 .
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The MLE w e i g h t i n g  scheme,  t h e  o m n i s c i e n t ,  and l i k e l i h o o d  
w e i g h t s  a r e  used  i n  co m p a r in g  t h e  d i f f e r e n t  v a l u a t i o n  t e c h ­
n i q u e s .  These  c o m p a r i s o n s  a r e  d e s c r i b e d  i n  t h e  n e x t  s e c ­
t i o n .
5 . 3  BENCH HASS COMPARISONS
The ben ch  mark i s  compared t o  t h e  d i f f e r e n t  models  a c ­
c o r d i n g  t o  t h e  two d i f f e r e n t  c o m p a r i s o n  s t a n d a r d s .  Both t h e  
t o t a l  e r r o r s  and  t h e  r e l a t i v e  e f f i c i e n c y  o f  t h e  R e l a t i v e  To­
t a l  P o r t f o l i o  V a lue  a r e  u s e d ,  BEST and IF F ,  r e s p e c t i v e l y * s ? .  
The m odels  compared  t o  t h e  m e t r i c  a r e  d i v i d e d  i n t o  d i f f e r e n t  
g r o u p s  i n  o r d e r  t o  b e t t e r  o r g a n i z e  t h e  r e s u l t s .  T h e s e  
g r o u p i n g s  a r e  shown i n  T a b le  8 .
5 . 3 . 1  Common Models
T h re e  d i f f e r e n t  w e i g h t i n g  s ch em es  f o r  t h e  m e t r i c  a r e  e x a ­
mined.  The two c o m p a r i so n  s t a n d a r d s ,  ERRT an d  EFF, a r e  
t e s t e d  f o r  t h e  o m n i s c i e n t  m o d e l ,  t h e  l i k e l i h o o d - w e i g h t i n g  
model and  t h e  MLE e s t i m a t e  m ode l .
&s7See C h a p t e r  3 f o r  a d e t a i l e d  d e s c r i p t i o n  o f  t h e s e  s t a n ­
d a r d s .
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T a b l e  8
M o d e l s  f o r  C o m p a r i s o n
Common Models






2) D i s c o u n te d  Cash Flow M ode ls  -  DCF
IRR
ELL
R isk  C l a s s  Models
1) NPV (H) w i th  o m n i s c i e n c e  
R ~
2) NPV(R) w i t h  MLE
R " “  1 f 2 y # # # y 6
3) ELL(R) w i t h  MLE 
R"“ 1 /2f««  # y 6
5 . 3 . 1 . 1  O m n is c i e n t  Model
S i n c e  t h e  c o r r e c t  m arke t  p r i c e  o f  r i s k  and t h e  m o d e l ' s  
b e s t  c r i t i c a l  v a l u a t i o n  p a r a m e t e r  a r e  c h o s e n  ex p o s t , t h e n  
t h e  m a jo r  t h r u s t  o f  t h e  a n a l y s i s  i s  on t h e  p e r fo r m a n c e  o f  
t h e  t e c h n i q u e s ,  n o t  on th e  h y p o t h e s i z e d  a b i l i t y  o f  an a n a ­
l y s t  t o  " p i c k "  t h e  c o r r e c t  MPR and  t h e  c r i t i c a l  v a l u a t i o n  
p a r a m e t e r s  15«, The summary r e s u l t s ,  shown i n  T a b le  9 ,  were 
o b t a i n e d  f o r  each  MPR e s t i m a t e  by u s i n g  t h e  f o l l o w i n g  p r o c e ­
d u r e :
1 .  Using t h e  HPR s c h e d u l e  a s  a p r e d i c t o r  f o r  t h e  r e ­
q u i r e d  r a t e  o f  r e t u r n ,  t h e  m e t r i c  model f i n d s  a 
v a l u e  f o r  e a c h  p r o j e c t .  Each p r o j e c t  t h a t  h a s  NPV
isBSundem, A cc o u n t in g  R e v ie w, p.  312.
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g r e a t e r  t h a n  o r  e g u a l  t o  z e r o  i s  c l a s s i f i e d  as  an 
a c c e p t a b l e  p r o j e c t  and i s  i n c l u d e d  i n  t h e  m e t r i c  
p o r t f o l i o .
2. The model b e i n g  e v a l u a t e d ,  f o r  example  BBR, w i l l  
p r o v i d e  d i f f e r e n t  r e s u l t s  f o r  each  c u t - o f f  r a t e .  
I f  t h e  a c c e p t a b l e  c u t - o f f  r a t e  i s  - 0 . 0 6  ( t h e  low­
e s t  BBR v a l u e  f o r  a l l  34 p r o j e c t s ) ,  t h e n  a l l  p ro­
j e c t s  w i l l  be a c c e p t e d .  As t h e  a c c e p t a b l e  BBR i s  
i n c r e a s e d ,  n o t h i n g  i s  a f f e c t e d  u n t i l  t h e  v a lu e  
r e a c h e s  t h e  n e x t  l o w e s t  BBR i n  th e  s a m p l e .  When 
t h i s  b r e a k  p o i n t  i s  r e a c h e d ,  t h a t  p r o j e c t  i s  e l i ­
m in a te d  from t h e  p r o j e c t s  c a t e g o r i z e d  a s  a c c e p t a ­
b l e  by t h e  BBR. The c u t - o f f  i s  r a i s e d  u n t i l  a l l  
t h e  p r o j e c t s  a r e  e x c l u d e d  from t h e  BBR p o r t f o l i o .
3 .  P o r t f o l i o  ERRT and EPF m e asu re s  a r e  c a l c u l a t e d  f o r  
e a c h  b r e a k  p o i n t  i n  t h e  c u t - o f f  r a t e .
4 .  I f  t h e  " b e s t "  BBR c u t - o f f s  a r e  s e l e c t e d  gx p o s t , 
t h e n  two v a l u e s  a r e  c h o s e n  t h a t  maximize EFF and 
m in im ize  ERRT, r e s p e c t i v e l y .  T h i s  p r o c e s s  i s  r e ­
p e a t e d  f o r  a l l  n i n e  l i n e s  and p r e s e n t e d  i n  T a b le  
9.
The " b e s t "  s t a n d a r d s ,  minimum ERRT and maximum EFF, do 
n o t  n e c e s s a r i l y  o c c u r  a t  t h e  same v a l u e  of  t h e  CVP. The v a ­
l u e s  f o r  " b e s t "  CVP's  a r e  shown i n  T a b le  10. Note t h a t  
w h i l e  t h e  models  c a n n o t  be compared a c r o s s  t h e  t a b l e ,  f i v e  
o f  t h e  s e v e n  m o d e l ' s  CV P 's  a r e  i d e n t i c a l  f o r  t h e  ERRT and 
EFF s t a n d a r d s .  T h i s  shows t h a t  t h e  b e s t  EFF and ERRT v a l u e s  
f o r  MPEl b o th  o c c u r  a t  t h e  BRR c u t - o f f  o f  —6.429%. F o r  
IÎPR5, t h e  b e s t  EFF o c c u r s  a t  3,2847% and t h e  b e s t  ERRT o c ­
c u r s  a t  11.586%.
The EFF and ERRT i n f o r m a t i o n  i s  r e d u c e d  t o  r a n k e d  d a t a  i n  
T a b le  11. Note t h a t ,  w h i l e  t h e  r a n k i n g s  a r e  n o t  i d e n t i c a l  
f o r  a l l  m o d e ls ,  some c o n s i s t e n t l y  o u tp e r f o r m  o t h e r s .
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T a b le  9
Common Models  vs  M e t r i c  w i th  O m nisc ience
Efficiencies ([%)
MPR BRR FCR PBBT PBAT ELL IRR DCR
• 1 99.64 99.80 99.64 99.64 99.9 99.8 99.64
2 98.96 99.37 97.89 97.92 99.7 99.6 97,81
3 95.17 96.52 92.48 88.40 98.9 97.4 90.18
4 83.51 90.28 94.72 94.62 100.0 100.0 91.30
5 78.33 92.11 94.50 94.32 99.9 99.9 88.27
6 83.81 94.96 92.80 88.95 94.9 94.1 81.96
7 92.84 94.10 92.84 91.96 99.0 100.0 88.02
8 99.10 95.62 99.24 98.36 100.0 99.2 95.61
9 99.94 74.65 99.94 99.66 75.3 99.9 99.47
Error 'lo ta ls
MPR BRR FCR PBBT PBAT ELL IRR OCR
1 4 2 4 4 1 2 4
2 4 3 4 6 1 2 3
3 6 4 4 7 4 3 5
4 7 2 3 3 0 • 0 6
5 6 3 2 4 1 1 5
6 4 3 3 4 1 3 6
7 2 4 2 2 1 0 5
8 2 3 1 3 0 1 4
9 1 2 1 2 3 2 1
Source: Table 5 and Figure 10
The o r i g i n a l  EFF and ERRT r e s u l t s  o r i g i n a l l y  shown i n  Ta­
b l e  9 a r e  summarized  i n  T a b le  12. T h i s  t a b l e  shows t h a t  o f  
t h e  n i n e  p o s s i b l e  r i s k - r e t u r n  e n v i r o n m e n t s ,  BBR had f i v e  e f ­
f i c i e n c y  v a l u e s  i n  e x c e s s  o f  95%, s i x  o b s e r v a t i o n s  i n  e x c e s s  
of 90% and t h r e e  o b s e r v a t i o n s  w i th  e f f i c i e n c e y  v a l u e s  o f  90% 
o r  l e s s .  T h i s  breakdown shows t h a t  b o t h  IRR and i t s  b e f o r e ­
t a x  shadow ELL p e r fo rm  w e l l  w i th  most o b s e r v a t i o n s  i n  e x c e s s  
of  90-95% and few o b s e r v a t i o n s  o f  l e s s  th an  90%. one non-
-  1 2 1  -
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T a b l e  10
CVP’ s  f o r  ERRT and EFF
FCF PBBT
MPR EFF ERR.T EFF ERRT EFF ERRT
1 -0.0642 -0.0642 0.0871 0.0934 14.700 14.700
2 0.0171 0.0171 0.0871 0.0962 12.000 10.000
3 0.0828 0.0828 0.0962 0.1238 9.239 9.239
4 0.0828 0.1158 0.1422 0.1238 6.896 6.896
5 0.0828 0.1158 0.1422 0.1238 6.896 6.896
6 0.1158 0.2241 0.1541 0.1541 5.473 4.196
7 0.1319 0.1319 0.1753 0.1541 4.699 4.699
8 0.2241 0.2241 0.1753 0.1541 4.196 4.196




MPR EFF ERRT EFF ERRT EFF ERRT EFF ERRT
1 15.000 15.000 0.1109 0.1109 0.0837 0.0837 0.000 0.000
2 13.222 13.222 0.1481 0.1481 0.1030 0.1030 0.000 1.103
3 12.309 8.197 0.1613 0.1613 0.1077 0.1362 1.213 1.213
4 8.197 8.197 0.2516 0.2516 0.1741 0.1741 1.237 1.237
5 8.197 8.197 0.2516 0.2516 0.1741 0.1741 1.237 1.237
6 6.489 6.052 0.3690 0.3690 0.1898 0.2319 1.977 1.977
7 5.556 5.556 0.3799 0.3799 0.2319 0.2319 1.977 1.977
8 3.838 3.838 0.3799 0.3799 0.2644 0.2644 1.977 1.977
9 3.838 3.838 0.3799 0.3799 0.2644 0.2644 1.977 1.977
-  1 2 2  -
T a b l e  11
B a n k i n g s  o f  Common M o d e l s


















































































































































DCF t e c h n i q u e ,  PBBT, d o e s  p e r fo rm  w e l l  w i t h  a l l  n i n e  
o b s e r v a t i o n s  i n  e x c e s s  of 90% and  none l e s s  t h a n  90%. Debt 
c o v e r a g e  r a t i o  h as  t h e  l o w e s t  o v e r a l l  p e r f o r m a n c e ,  i . e . ,  t h e  
l o w e s t  number o f  o b s e r v a t i o n s  above  95% and above  90%.
T a b le  13 i s  c o n s t r u c t e d  t o  r e f l e c t  a p p r o x i m a t e l y  t h e  same 
i n f o r m a t i o n  f o r  e r r o r  t o t a l  c o m p a r i s o n s .  BRR, f o r  ex a m p le ,  
h a s  one o b s e r v a t i o n  o f  one o r  l e s s  c l a s s i f i c a t i o n  e r r o r .  
T h r e e  o b s e r v a t i o n s  e x i s t  f o r  t h r e e  o r  l e s s  e r r o r s ,  and t h e r e  
a r e  s i x  o b s e r v a t i o n s  o f  f o u r  o r  more e r r o r s .  Ellwood and
-  123  -
T a b le  12
Summary o f  Common Models w i th  Omni science-*  EPF (%)
Number of E f f ic ie n t  O bservations





























Source: T able 9
1ER p e r fo rm  b e s t ,  w h i l e  DCR and  BRR a p p e a r  t o  have  t h e  
w ea k e s t  p e r f o r m a n c e .
T a b le  13
Number o f ERRT O bservations
Model 1 or Less 3 or Less 4 or More
BRR 1 3 6
FCR 0 7 2
PBBT 2 6 3
PBAT 0 4 5
ELL 7 8 1
IRR 4 9 0
DCR 1 2 7
Source: Table 9
The ra n k e d  p e r fo r m a n c e  r e s u l t s  f o r  common m o d e ls  from Ta­
b l e  11 a r e  used  t o  c a l c u l a t e  an  o v e r a l l  a v e r a g e  r a n k  i n  Ta-
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b l e  m .  For  e x a m p le ,  t h e  a v e r a g e  e f f i c i e n c y  r a n k  o f  BRR i s  
4 . 8 3 ,  t h e  a v e r a g e  o f  a l l  n i n e  e f f i c i e n c y  r a n k s  f rom T a b le  
11. The a v e r a g e  r a n k i n g s  show t h a t  E l lw o o d ,  u s i n g  b o th  EFF 
and ERRT w i th  o m n i s c i e n c e ,  o u t p e r f o r m s  a l l  common m o d e l s .  
Again DCR r a n k s  l a s t  f o r  EFF and t i e s  f o r  l a s t  w i th  PBAT f o r  
e r r o r  t o t a l s .
T ab le  14









Source: U ble 9
The p r e c e d i n g  a n a l y s i s ,  i n  o r d e r  t o  i s o l a t e  t h e  e f f e c t  o f  
ilPR c h o i c e  from model p e r f o r m a n c e ,  h a s  been b a se d  on t h e  a s ­
s u m p t io n  t h a t  t h e  c o r r e c t  MPR be s e l e c t e d  e x  pos t .  T h i s  a p ­
p ro ac h  d i d  p r o v i d e  some i n t e r e s t i n g  r e s u l t s .  However,  i n  
t h e  i n t e r e s t  o f  a p p l i c a b i l i t y  t o  r e a l  p r o b le m s ,  t h e  a n a l y s t  
can n o t  r e a l i s t i c a l l y  be e x p e c t e d  t o  a c c u r a t e l y  e s t i m a t e  t h e  
MPR ex a n t e.  The n e x t  two a p p r o a c h e s  i n v e s t i g a t e  two d i f ­
f e r e n t  w e i g h t i n g  p r o c e d u r e s  f o r  t h e  MPR t h a t  r e q u i r e  l e s s  
s t r i n g e n t  a s s u m p t i o n s .
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5 , 3 ,  1 .2  L i k e l i h o o d  W eigh t ing
The raw d a t a  f o r  t h e  b o t h  EPF and EKRT s t a n d a r d s  i s  o r ­
g a n i z e d  i n  m a t r i x  fo rm ,  Each common model b e in g  e v a l u a t e d  
has  i t s e l f  35 s u b -m o d e ls» * *  ( e ac h  c o r r e s p o n d i n g  t o  a d i f f e r ­
e n t  c u t - o f f  r a t e )  b e c a u s e  f o r  e a c h  a s c e n d i n g  BHR c u t - o f f  
t h e r e  i s  one new p r o j e c t  d e l e t e d  f ro m  the  p o r t f o l i o ,  &s
e a c h  new p r o j e c t  i s  d e l e t e d ,  t h e  t o t a l  r e l a t i v e  p o r t f o l i o
v a l u e  can  i n c r e a s e ,  r em a in  t h e  same,  o r  d e c r e a s e ,  a c c o r d i n g  
t o  t h e  v a l u e  o f  t h e  m e t r i c  N e t  P r e s e n t  V a lue  f o r  t h a t
p r o j e c t » * » .  An exam ple  o f  t h e  EFF d a t a  s t r u c t u r e  f o r  e a c h  
common model i s  g i v e n  i n  F i g u r e  12, The f i r s t  column a l o n g ­
s i d e  t h e  EFF m a t r i x  r e p r e s e n t s  t h e  f i v e  c u t - o f f  v a l u e s  f o r  
th e  BHR e x am p le .  T h i s  column i s  o n l y  f o r  r e f e r e n c e .  The
m a t r i x  c e l l s ,  r e p r e s e n t e d  i n  b r a c k e t s ,  a r e  e f f i c i e n c y  v a l u e s  
f o r  e a c h  MPR and c u t - o f f  r a t e ,  t h r e e  MEB's and f i v e  c u t - o f f  
r a t e s ,  r e s p e c t i v e l y .  The a c t u a l  d a t a  s e t s  s i m i l a r l y  c o n ­
s t r u c t e d  e x i s t  f o r  b o th  EFF and ERRT f o r  a l l  common m o d e ls ,  
bu t  have  35 c u t - o f f  v a l u e s  and n i n e  MPR co lum ns.
i s v T h e r e  a r e ,  i n  e s s e n c e ,  35 s e p a r a t e  BRR m o d e l s ,  34 p r o j e c t  
c u t - o f f  r a t e s  and an a r t i f i c i a l  BRR t h a t  i s  an " e p s i l o n "  
g r e a t e r  t h a n  t h e  h i g h e s t  p r o j e c t  BRR t h a t  w i l l  r e j e c t  a l l  
p r o j e c t s  (a  r e a l  p o s s i b i l i t y  i n  r e a l  e s t a t e  and p e r h a p s  
one t h a t  c o u ld  be f o l l o w e d  more o f t e n ) .
»*»As t h e  p o r t f o l i o  v a l u e  c h a n g e s ,  t h e  EFF and ERRT's can  




BRRl .90 .92 .93
BRR2 .91 .93 .94
BRR3 .90 .89 .92
BRR4 .86 .84 .90
BRE5 .95 .80 .80
[ l / 3 1 /3 1 / 3]
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F i g u r e  12; L i k e l i h o o d  W eigh t ing  Example
Using t h e  exam ple  i n  F i g u r e  12, t h e  e x p e c t e d  WEFF from 
the  f i v e  models  f o r  t h e  f i r s t  and s e c o n d  rows  a r e :
0 .9 0  (1/3) + . 9 2 ( 1 / 3 )  + .93  (1/3) = .91667
0 . 9 1 ( 1 / 3 )  + . 9 3 ( 1 / 3 )  + . 9 4 ( 1 / 3 )  = .9 2 6 6 7
and i n  m a t r i x  form t h e  l i k e l i h o o d - w e i g h t e d  e f f i c i e n c i e s  a r e  
g i v e n  a s  [WEFF] = [ A ]  [ B ’ J ,  The b e s t  e q u a l l y  w e ig h ted  e x ­
p e c t e d  WEFF i s  shown to  be t h e  s e c o n d  model ,  BRR2, f o r  a va ­
l u e  o f  . 9 2 6 6 7 .
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T h i s  a p p r o a c h ,  which a s s i g n s  w e i g h t s  t o  e a c h  MPH, can  be 
d i r e c t l y  c o n t r a s t e d  t o  t h e  " o m n i s c i e n t "  w e i g h t i n g  d e s c r i b e d  
i n  t h e  p r e v i o u s  s e c t i o n .  I n  t h e  p r e v i o u s  e x a m p le ,  t h e  b e s t  
ex p o s t  c u t - o f f  f o r  MPH1 i s  BRR5 wi th  an  WEFF o f  0 . 9 5 .  The 
b e s t  c u t - o f f  f o r  8PR2 i s  BRH2 f o r  an WEFF v a l u e  o f  0 . 9 3 .  I n  
a more p r a c t i c a l  s e t t i n g  t h e  b e s t  o v e r a l l  c h o i c e  f o r  BRB i s  
BRR2, f o r  a l i k e l i h o o d - w e i g h t e d  EFF (WEFF) o f  0 . 9 2 6 6 7 ,  which 
i s  t h e  s e co n d  v a l u e  i n  t h e  WEFF m a t r i x  i n  F i g u r e  12.
The l i k e l i h o o d - w e i g h t e d  r e s u l t s  f o r  t h i s  s t u d y  a r e  shown 
i n  T a b l e  15. The v a l u e s  r e p r e s e n t  t h e  o v e r a l l  b e s t  v a l u e  
f o r  e a c h  model.  Note  t h a t  t h e  s t r i c t  a s s u m p t i o n  o f  o m n i s c i ­
e n c e ,  t h a t  o f  c h o o s i n g  t h e  c o r r e c t  MPR from among n i n e  p o s ­
s i b i l i t i e s ,  h as  been  r e l a x e d .  T h i s  i n f o r m a t i o n  now a l l o w s  
one t o  compare  a c r o s s  a l l  common m o d e l s .  E l lw o o d  and IRR 
a r e  t i e d  f o r  t h e  b e s t  model ,  w h i l e  BPR and DCR a r e  t i e d  f o r  
l a s t  p l a c e .
T a b le  15 
L i k e l i h o o d  W eigh t  R e s u l t s
EFF% C utoff ERRT Cutoff
BRR 80.17 .0828 6 .31 .1158
FCR 91.32 .1420 2 .7 8 .1240
PBBT 94.19 6.896 2 .42 6.896
PBAT 94.03 8.197 3.86 8.197
ELL 99.69 .2516 .87 .2516
IRR 99.69 .1741 .87 .1741
DCR 89.04 1.2370 5 .33 1.2370
Source: Table 9 and Figure 12
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w h i l e  t h e  l i k e l i h o o d - w e i g h t i n g  a p p r o a c h  i s  more p r a c t i c a l  
t h a n  t h e  o m n i s c i e n t  a p p r o a c h ,  a n o t h e r  p r o c e d u r e  can  be u sed  
t o  e v a l u a t e  an  o v e r a l l  b e s t  common model.  T h i s  method i s  
d i s c u s s e d  in  t h e  n e x t  s e c t i o n .
5 . 3 . 1 . 3 MLE E s t i m a t e
The o r i g i n a l  maximum l i k e l i h o o d  e s t i m a t e  o f  t h e  m arke t  
p r i c e  o f  r i s k  i s  a  r e g r e s s i o n  of e x p e c t e d  IRR on t h e  r i s k  
s u r r o g a t e ,  s t a n d a r d  d e v i a t i o n  o f  e x p e c t e d  r e t u r n .  T h i s  e s ­
t i m a t e  i s  e x t r e m e l y  e a s y  t o  o b t a i n  f rom a v a i l a b l e  s t a t i s t i ­
c a l  p a c k a g e s .  The MPB5 i s  t h e  maximum l i k e l i h o o d  e s t i m a t e  
f o r  t h e  sam ple  d a t a .  The s t u d y ' s  r e s u l t s  u s i n g  t h i s  p r o c e ­
d u r e  a r e  shown i n  T a b l e  16.  Note t h a t  E l l  and IBB a r e  
ju d g e d  b e s t  by b o th  t h e  EFF and ERRT s t a n d a r d s .
T a b le  16 
RLE E s t i m a t e  R e s u l t s
Model EFF% C utoff ERRT C utoff
BRR 78.33 .0828 6 .1158
FCR 92.11 .1422 3 .1238
PBBT 94.50 6.896 2 6.896
PBAT 94.32 8.197 4 8.197
ELL 99.99 .2516 1 .2516
IRR 99.99 .1741 1 .1741
DCR 88.27 1.237 5 1.237
Source: Table 9
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5 . 3 . 1 . 4  C o m p a r i s o n s  -  MLE a n d  L i k e l i h o o d
C o m p a r i so n s  be tween  t h e  two p r e v i o u s  a p p r o a c h e s  a r e  o f  
i n t e r e s t .  The MLE a p p r o a c h  s p e c i f i e s  t h e  " c o r r e c t "  r i s k - r e -  
t u r n  t r a d e - o f f  a s  t h e  b e s t  l i n e a r  e s t i m a t e .  The MLE l i n e  i s  
MPR5. The l i k e l i h o o d - w e i g h t i n g  a p p ro a c h  u s e s  a l l  n i n e  
l i n e s ,  b u t  w e ig h t s  them a c c o r d i n g  t o  t h e i r  l i k e l i h o o d s .  The 
r e s u l t s ,  a s  shown i n  T a b le  15 and T a b le  16, show t h a t  t h e  
r e s u l t s  o f  t h e  two a p p r o a c h e s  a r e  s i m i l a r .
Note  t h a t  b o th  t h e  v a l u e s  f o r  EFF and f o r  ERRT a r e  v e r y  
c l o s e  and t h a t  w i t h i n  b o t h  s u b g r o u p s ,  EFF and ERRT, t h e  mo­
d e l s  r a n k  i d e n t i c a l l y .  T h i s  i n f o r m a t i o n  s u g g e s t s  t h a t  t h e  
d i f f e r e n c e s  be tween  t h e  two s t a t i s t i c a l  a p p r o a c h e s ,  MLE and 
l i k e l i h o o d - w e i g h t i n g ,  a r e  s m a l l .  T h i s  r e s u l t  i s  e x p e c t e d  
b e c a u s e  o f  t h e  68% w e ig h t  a s s i g n e d  to  HPR5. C o n s e q u e n t l y ,  
f o r  t h e  r e m a i n d e r  o f  t h e  s t u d y ,  t h e  l i k e l i h o o d - w e i g h t i n g  
p r o c e s s  was abandoned  i n  f a v o r  o f  t h e  s i m p l e ,  t h e o r e t i c a l l y  
sound  maximum l i k e l i h o o d  e s t i m a t e  (MLE) f o r  t h e  m arke t  
p r i c e  o f  r i s k .
5 . 3 . 2  R i s k - C l a s s  Models
The i n i t i a l  r e s e a r c h  d e s i g n  p ro p o se d  t o  t e s t  r i s k  c l a s s  
m odels  f o r  BRR, ELL and NPV t e c h n i q u e s .  However,  when BRR 
was r e g r e s s e d  a g a i n s t  t h e  r i s k  p ro x y ,  a n e g a t i v e  r e l a t i o n ­
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s h i p  was d i s c o v e r e d »  T h i s  p r e c l u d e s  t h e  t e s t i n g  o f  a r i s k -  
c l a s s  BRB model .
The two r i s k - c l a s s  models  com pared  a r e  t h e  NPV(R) and t h e  
ELL(R), where R= t h e  number o f  r i s k - c l a s s  s e g m e n ts  t o  be
t e s t e d .  Both t h e  o m n i s c i e n t  and  MLE models  w i l l  be t e s t e d
f o r  NPV (H). The ELL (E) and NPV (B) w i l l  t h e n  be compared us ­
in g  t h e  MLE m a rk e t  p r i c e  o f  r i s k .
5 . 3 . 2 . 1  NPV (R) w i t h  Omni.s i.ence
D i r e c t  c o m p a r i s o n s  be tw een  th e  common m odels  and t h e  
NPV (R) models  can  b e  made by e v a l u a t i n g  e a c h  r i s k  c l a s s  f o r
e a c h  o f  t h e  n i n e  MPR*S. The e f f i c i e n c y  r e s u l t s  a r e  shown i n
T a b le  17. The e r r o r  t o t a l  r e s u l t s  a r e  shown i n  T a b le  18.
T a b le  17 
NPV (B) E f f i c i e n c i e s  ( X )
Model _______________Market Price Risk_____________________________________
1 2 3 4 5 6 7 8 9
NPV (1) 99.699 91.908 84.362 ! 100 99.893 82.930 100.000 99.246 71.947
NPV (2) 99.898 99.924 93.165 100 100.000 92.956 100.000 100.000 99.719
NPV (3) 99.936 99.701 92.225 100 100.000 99.952 100.000 100.000 99.470
NPV (4) 99.975 99.964 99.495 100 99.997 91.289 100.000 99.246 100.000
NPV (5) 100.000 100.000 99.466 100 100.000 99.976 99.983 99.246 99.470
NPV (6) 100.000 100.000 99.947 100 100.000 99.976 99.983 100.000 99.719
Source: Table 5, Figure 1 and 10
The r e s u l t s  show t h a t ,  w i th  a few e x c e p t i o n s ,  t h e  h i g h e r  t h e  
number o f  r i s k  c l a s s e s ,  t h e  b e t t e r  t h e  p e r f o r m a n c e .  These  
e x c e p t i o n s  w i l l  b e  a d d r e s s e d  a t  t h e  end o f  t h i s  s e c t i o n .
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T a b le  18  
HPV (R) E cro r  T o t a l s  
Model Market P rice  o f  Risk
1 2 3 4 5 6 7 8 9
NPV(l) 4 7 7 0 2 5 0 1 4
NPV(2) 1 1 3 0 0 6 0 0 1
NPV(3) 1 2 3 0 0 2 0 0 1
NPV(4) 1 1 3 0 1 3 0 1 0
NPV(5) 0 0 4 0 0 1 1 1 1
NPV(6) 0 0 1 0 0 1 1 0 1
Source: Table 5, Figure 1 and Figure 10
The e f f i c i e n c i e s  o f  a s i n j l e - r i s k  c l a s s  (WACC a t  m i d - r a n g e  
o f  d i s c o u n t  r a t e s )  r a n g e  f rom 71.95% i n  MPR 9 t o  100% in  MPR 
4 and 7. E f f i c i e n c y  im provem ents  a r e  most  d r a m a t i c  when 
moving from a one-  t o  a t w o - r i s k  c l a s s  m odel .  For e x a m p le ,  
MPR 3 moves from 8 4 ,3 6  t o  93.17%, and  MPR 9 moves from 7 1 .9 5  
t o  99.72%.
S i m i l a r  im provem en ts  a r e  s e e n  when us in g  t h e  E r r o r  T o t a l  
s t a n d a r d .  Moving from a one-  t o  a t w o - r i s k  c l a s s  model r e ­
s u l t s  i n  ch an g e s  f ro m ,  f o r  e x a m p le ,  4 t o  1 i n  MPRl and MPR9 
and 7 t o  1 i n  MPR2. An i n c r e a s e  i n  e r r o r s  a s  r i s k  c l a s s e s  
i n c r e a s e  i s  a l s o  e v i d e n t .  T h i s  c a n  happen when a p r o j e c t ' s  
r i s k  and r e t u r n  p l o t  l i e s  n e a r  t h e  MPR and t h e  m i d p o i n t  b e t ­
ween r i s k  c l a s s  b o u n d a r i e s .
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While t h i s  o m n i s c i e n t  a p p r o a c h  i s  i n t e r e s t i n g  from an  
a c ad em ic  p o i n t  of  view i n  t h a t  i t  a l l o w s  t h e  a n a l y s i s  t o  f o ­
c u s  on s p e c i f i c  model p e r f o r m a n c e ,  i t  h a s  l i t t l e  a p p l i c a t i o n  
v a l u e .  The n e x t  two s e c t i o n s  a n a l y z e  t h e  s t u d y ' s  r e s u l t s  
f o r  t h e  E l lw o o d  a n d  NPV Risk. C l a s s  Models u s i n g  t h e  MLE e s ­
t i m a t e s  f o r  t h e  M arket  P r i c e  o f  R i s k .
5 . 3 , 2 . 2  NPV(E) w i th  MLS
The MLE e s t i m a t e  o f  t h e  m ark e t  p r i c e  o f  r i s k ,  t h e  most 
" p r a c t i c a l "  e s t i m a t i n g  p r o c e d u r e ,  h a s  been u s e d  t o  compare  
t h e  common m o d e l s .  The NPV (R) model  w i l l  a l s o  be com pared  
t o  t h e  common models  a c c o r d i n g  t o  t h e  f o l l o w i n g  p r o c e d u r e ;
1. F o r  e a c h  r i s k  c l a s s  (R = 1 , 2 , 3 , 4 , 5 , 6 ) e a c h  p r o ­
j e c t  i s  a c c e p t e d  o r  r e j e c t e d  a c c o r d i n g  t o  t h e  NPV 
r u l e ,
2 ,  T h i s  NPV (R) p o r t f o l i o  i s  com pared  t o  t h e  m e t r i c  
p o r t f o l i o  a c c o r d i n g  t o  t h e  two s t a n d a r d s ,  EFF and 
ERRT,
The r e s u l t s  f o r  NPV (H) a r e  shown i n  T a b le  19, Note t h a t  t h e  
a d d i t i o n a l  b e n e f i t s  g a i n e d  by i n c r e a s i n g  t h e  number o f  r i s k  
c l a s s e s  f a l l s  r a p i d l y  a f t e r  t h r e e  r i s k  c l a s s e s  f o r  b o t h  
s t a n d a r d s .
iG iF o r  e x a m p le ,  t h e  NPV(1) model  s i m p l y  u s e s  t h e  NPV model  
w ith  a s i n g l e  d i s c o u n t  r a t e  ( h a l fw a y  b e tw een  t h e  l o w e s t  
r i s k  and  t h e  h i g h e s t  r i s k  p r o j e c t s . )  The NPV (3) b r e a k s  
t h e  r i s k  r a n g e  i n t o  t h r e e  s e g m e n t s  and u s e s  each  seg m e n t  
m i d - p o i n t  t o  a r r i v e  a t  a d i s c o u n t  r a t e  f o r  e a c h  p r o j e c t  
i n  t h a t  s e g m e n t .
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T a b le  19 
NPV(B) R e s u l t s  w i th  MLE
Standard NPV(l) NPV(2) NPV(3) NPV(4) NPV(5) NPV(6)
EFF% 99.893 100. 100. 99.997 100. 100.
ERRT 2 0 0 1 0 0
Source: Table 17 and Table 18
T a b l e  19 shows t h e  NPV (R) r e s u l t s  f o r  t h e  MLE r i s k - r e t u r n  
s p e c i f i c a t i o n .  The NPV(1) model m i s c l a s s i f i e s  two p r o j e c t s  
w i th  an e f f i c i e n c y  o f  99.893%. A l l  o t h e r s ,  w i th  t h e  e x c e p ­
t i o n  o f  NPV (4) hav e  z e r o  e r r o r s  and 100% e f f i c i e n c y .  NPV (4) 
has  one e r r o r  and a n  e f f i c i e n c y  of 9 9 .9 9 7  b e c a u s e  i t  a p p a r ­
e n t l y  m i s c l a s s i f i e d  one r e l a t i v e l y  s m a l l  p r o j e c t .
5.  3.  2. 3 ELL(R) w i t h  MLE
Even t h o u g h  most  a p p r a i s e r s  u s e  a very  n a r ro w  r a n g e  o f  
El lwood  v a l u e s  f o r  most p r o j e c t s ,  t h e  c h o i c e  o f  an  e y u i t y  
y i e l d  r a t e ^ * *  i s  s u p p o se d  t o  a c c o u n t  f o r  p r o j e c t  r i s k .  A 
l a r g e r  p rob le m  e x i s t s  f o r  an a n a l y s t  i n  e s t i m a t i n g  a b e f o r e ­
t a x ,  a f t e r - f i n a n c i n g  " a p p r o p r i a t e "  d i s c o u n t  r a t e  f o r  e a c h  
p r o j e c t .  The e s t i m a t i n g  p r o c e d u r e  was i n d e n t i c a l  t o  t h e
i6 2 0 n e  r e a l  e s t a t e  a n a l y s t ,  f a m i l i a r  w i th  r i s k  a d j u s t e d  NPV, 
e x p l a i n e d  t h a t  a p p r a i s e r s  s im p ly  u s e  11% f o r  " s a f e "  p r o ­
j e c t s  and 13% f o r  " r i s k y "  o n e s .
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c h o i c e  o f  t h e  MLE m a r k e t  p r i c e  o f  r i s k .  The v a l u e  o f  E l l ­
wood ' s  e q u i t y  y i e l d  r a t e  (EYfi) was c a l c u l a t e d  f o r  each  p ro ­
j e c t .  These  v a l u e s  were r e g r e s s e d  on t h e  o r i g i n a l  r i s k  
p r o x y .  The r e s u l t i n g  l i n e ,
EYB = .2 2 6  + .8 2 0  (SIRS)
p r o v i d e s  a m arket  p r i c e  o f  r i s k  ( in  t e r m s  o f  EYR) f o r  t h e  
E l lw ood  t e c h n i q u e .
The ELL (R) m odels  a r e  t e s t e d  e x a c t l y  l i k e  t h e  NPV (R) mo­
d e l s  e x p l a i n e d  a b o v e .  The o n ly  d i f f e r e n c e  i s  t h a t  EYR d e r ­
i v e d  from t h e  r e g r e s s i o n  i s  used a s  t h e  d i s c o u n t  r a t e  t o  c a ­
p i t a l i z e  a v e r a g e  n e t  o p e r a t i n g  in c o m e .  The r e s u l t s  a r e  
shown i n  T a b le  20 .
T a b le  20
Standard ELL(l) ELL(2) ELL(3) ELL(4) ELL(5) ELL(6)
EFF% 94.68 94.79 94.79 100. 100. 100.
ERRT 2 1 1 0  0 0
Source: Table 5, Figure 1 and ^Ippendix D
E r r o r s  d e c r e a s e  an d  e f f i c i e n c y  r e s u l t s  i n c r e a s e  a s  t h e  num­
b e r  o f  r i s k  c l a s s e s  i n c r e a s e .  Two e r r o r s  i n  ELL( l )  a r e  r e ­
duced  t o  one in  ELL (2) and ELL ( 3 ) .  R isk  c l a s s e s  U-6 have  
z e r o  e r r o r s .
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5 . 3 . 3  S um uarx  R e s u l t s  f o r  ji£R
T h i s  s e c t i o n  d i s c u s s e s  t h e  d i f f i c u l t  q u e s t i o n  o f  s e l e c t ­
i n g  d i s c o u n t  r a t e s  f o r  s p e c i f i c  p r o j e c t s .  The raw r i s k - r e ­
t u r n  r e s u l t s  a r e  p r e s e n t e d  f i r s t .  Then t h e  i m p a c t  o f  d i f ­
f e r e n t  MPH s p e c i f i c a t i o n s  on r e s u l t s  a r e  a n a l y z e d .  A 
s e c t i o n  c o n c e r n i n g  how t o  s e l e c t  a ' b e s t '  MPR i s  t h e n  p r e ­
s e n t e d .
The o r i g i n a l  d a t a  f o r  e x p e c t e d  r e t u r n  and r i s k  do n o t  
r e a d i l y  i n d i c a t e  t h e  a n t i c i p a t e d  l i n e a r  t r a d e - o f f .  The r e ­
g r e s s i o n  l i n e  h as  a c o e f f i c i e n t  o f  d e t e r m i n a t i o n  o f  0 . 0 6 .  
T h i s  poo r  r e g r e s s i o n  f i t  c o u l d  be t h e  r e s u l t  o f  e i t h e r  poor  
d a t a  o r  e v i d e n c e  o f  an  i n e f f i c i e n t  m a r k e t .  Some d a t a  p r o b ­
lems do e x i s t  b e c a u s e  d i f f e r e n t  p e o p l e  c o n t r i b u t e d  t h e  c a sh  
f l ow i n p u t s .  T h i s  l a c k  o f  c o n s i s t e n t  r e s u l t s  f rom " w e l l  
q u a l i f i e d "  p r o j e c t  e x p e r t s  i s  i n  i t s e l f  i n d i c a t i v e  o f  an i n ­
e f f i c i e n t  marke t .  The a p p r a i s a l  p r a c t i c e  o f  e x a m in in g  r e l a ­
t i v e l y  few c o m p a r a b le s  (an i m p l i c i t  a s s u m p t i o n  o f  e f f i c i ­
ency)  may n o t  c a p t u r e  enough  m ark e t  i n f o r m a t i o n  t o  make 
sound  i n v e s t m e n t  d e c i s i o n s .
The m arke t  p r i c e  o f  r i s k  s p e c i f i c a t i o n  d e f i n e s  t h e  m e t r i c  
v a l u e  o f  eac h  p r o j e c t  v i a  t h e  d i s c o u n t  r a t e  and i s  e s s e n ­
t i a l l y  one o f  t h e  most  i m p o r t a n t  a s p e c t s  o f  t h e  s t u d y .  T h i s  
i s  one  o f  t h e  most e v a s i v e  i s s u e s  i n v o l v e d  i n  c a p i t a l  a s s e t
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v a l u a t i o n ,  b u t  must be d o n e ,  e i t h e r  e x p l i c i t l y  o r  
i m p l i c i t l y ,  e a c h  t i m e  an i n v e s t m e n t  d e c i s i o n  i s  made. i&a
The im p a c t  o f  d i f f e r e n t  MPR s p e c i f i c a t i o n s  on r e s u l t s  a r e  
sum m ar ized  i n  T a b le  21 and  i n  T a b le  2 2 .  T a b le  21 shows t h e  
d i f f e r e n t  " b e s t "  e f f i c i e n c y  r e s u l t s  s o l e l y  due t o  t h e  ch a n g e  
i n  MPR s p e c i f i c a t i o n .  BRR, f o r  e x a m p le ,  a c c e p t s  and r e j e c t s  
t h e  same p r o j e c t s  f o r  e a c h  d i f f e r e n t  c u t - o f f  v a l u e  r e g a r d ­
l e s s  o f  MPR. The e f f i c i e n c y  v a l u e  d i f f e r e n c e s  a r e  t h e  r e ­
s u l t  o f  d i f f e r e n t  m e t r i c  v a l u e s  f o r  d i f f e r e n t  m arke t  p r i c e  
o f  r i s k  s p e c i f i c a t i o n s .
In  T a b le  21 ,  t h e  ELL model shows the  l a r g e s t  r a n g e  o f  
’ b e s t *  v a l u e s  among t h e  common m o d e ls .  I f  a n  i n v e s t o r  c o u l d  
a lw a y s  c h o o se  t h e  e q u i t y  y i e l d  r a t e  t h a t  p r o v i d e s  t h e  b e s t  
p e r f o r m a n c e ,  t h e  r e l a t i v e  p e r fo r m a n c e  r a n g e s  b e tw een  75 % 
and 100 % d e p e n d in g  on t h e  a c t u a l  MPR. I n  t h i s  c a s e ,  t h e  
r e s u l t s  f o r  t h e  maximum l i k e l i h o o d  e s t i m a t o r ,  MPR 5, were  
v e r y  good. T h i s  i s  n o t  t h e  c a s e  f o r  BRR and DCR w i th  v a l u e s  
o f  7 8 .3  % and 8 8 .3  % f o r  t h e  MLE e s t i m a t o r .
i&3Mortgage company e x e c u t i v e s  s t a t e d  t h a t  a p a r t i c u l a r  i n ­
v e s t o r  ( i n s u r a n c e  company o r  o t h e r  m ortgage  p u r c h a s e r )  
would r e v i e w  a p r o j e c t ' s  p r e l i m i n a r y  r e p o r t  and v e r b a l l y  
t e l l  t h e  m o r tg ag e  company t o  u se  a s p e c i f i c  cap  r a t e  i n  
t h e i r  w r i t t e n  p r e s e n t a t i o n  i n  o r d e r  to make t h e  p r o j e c t  
lo o k  a t t r a c t i v e  t o  i n v e s t m e n t  co m m i t t e e s  and r e g u l a t o r s .
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T a b le  21
B es t  E f f i c i e n c i e s  f o r  O m n is c i e n t  Models  
(In Percentage Terms)
Model Hi Low MPR5
BRR 99.9 78 .3 78.3
FOR 99 .8 74.6 92.1
PBBT 99 .9 92.5 94.5
PBAT 99.7 8 8 .4 94 .3
ELL 100.0 75.4 99.9
IRR 100.0 9 4 .1 99.9
DCR 99.7 82.0 88.3
NPV(l) 100.0 71.9 99.9
NPVC2) 100 .0 9 3 .0 100.0
NPVC3) 100.0 92 .2 100.0
NPV(4) 100 ,0 91 .3 99.9
NPV(5) 100 .0 9 9 .3 100.0
NPV(6) 100 .0 99 .7 100.0
Source: Table 9
The NPV (R) model  e x h i b i t s  two i n t e r s t i n g  r e s u l t s .  I f  t h e  
NPV (1) model ,  w h ich  s p e c i f i e s  a s i n g l e  d i s c o u n t  r a t e  ( th e  
m i d p o i n t  o f  t h e  IRR range)  f o r  a l l  p r o j e c t s ,  i s  u s e d ,  t h e  
r a n g e  o f  e f f i c i e n c i e s  i s  ev e n  w i d e r .  The r e s u l t s  r a n g e  from 
7 1 .9  % t o  100 %. A l s o ,  t h e s e  models  were s e n s i t i v e  t o  t h e  
MPR s p e c i f i c a t i o n  t h r o u g h  f o u r  r i s k  c l a s s  m o d e l s .  When f i v e  
and s i x  r i s k  c l a s s e s  w ere  u s e d ,  t h e  model was l e s s  s e n s i t i v e  
t o  MPR, and t h e  r a n g e  o f  d i f f e r e n c e s  i n  e f f i c i e n c i e s  became 
s m a l l e r ;  9 9 .3  -  100 % and  9 9 , 7  -  100 %, r e s p e c t i v e l y .
I n  T a b le  22 t h e  im p a c t  on t h e  c o r r e c t  c h o i c e  o f  c r i t i c a l  
v a l u a t i o n  p a r a m e t e r  i s  even  more d r a m a t i c .  Depending  on MPR
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c h o i c e ,  t h e  v a l u e  f o r  FCR c u t - o f f  r a n g e s  f rom  9% t o  13% w i th  
aPS5 a t  14%.
T a b le  22 
I m p a c t  o f  HPB on CVP
CVP fo r  B est E ff ic ie n c y
Model Low Hi MPR5
BRR (%) —6 22 8
FCR (%) 9 18 14
PBBT (Yr) 3 .8 1 4 .7 6 .9
PBAT (Yr) 3 .8 1 5 .0 8 .2
ELL (%) 11 38 25
IRR (%) 8 26 17
DCR (tim es) 0 .0 1 .9 7 1 .2
Source: Table 10
The wide  r a n g e s  f o r  d i f f e r e n t  m a r k e t  p r i c e  o f  r i s k  s p e ­
c i f i c a t i o n s  a g a i n  p o i n t s  o u t  t h a t ,  i n  a d d i t i o n  t o  c u r r e n t  o r  
f u t u r e  a n n u a l  c a s h  f low  e s t i m a t e s  w h ic h  a r e  r e q u i r e d  i n  v a r ­
y i n g  d e g r e e s  i n  a l l  m o d e ls ,  t h e  c h o i c e  o f  an  i n v e s t o r ' s  r e ­
q u i r e d  r a t e  o f  r e t u r n  on e q u i t y  i s  e x t r e m e l y  i m p o r t a n t ,
5 . 3 . 3 . 1  S e l e c t i o n  o f  M arket  P r i c e  o f  Bisk
T h a t  h i g h e r  e x p e c t e d  r e t u r n s  accompany a d d i t i o n a l  r i s k  i s  
e v i d e n t  even  t o  t h e  most n a i v e  i n v e s t o r .  C a p i t a l  A s s e t  
P r i c i n g  Model r i s k - r e t u r n  t r a d e - o f f  t h e o r y  i s  w e l l  d e v e l ­
o p e d ,  b u t  p r a c t i c a l  a p p l i c a t i o n s  a r e  most  s c a r c e .  Given t h e  
a s s u m p t i o n s  o f  t h e  CAPH, t h e s e  d e c i s i o n s  a r e  r e d u c e d  in  im­
p o r t a n c e .  One n e e d  o n ly  t o  buy t h e  m a r k e t  p o r t f o l i o  and
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move a l o n g  t h e  C a p i t a l  M arke t  L in e  which d o m i n a t e s  a l l  o t h e r  
p o r t f o l i o s  by c o m b in in g  i t  w i th  th e  r i s k - f r e e  s e c u r i t y .  The 
p r e s u m p t i o n  i n  i n v e s t m e n t  t h e o r y  i s  t h a t  t h e  m a r k e t ,  g i v e n  
t r a n s a c t i o n  c o s t s ,  i s  " e f f i c i e n t  enough"  t o  make t h i s  a p ­
p r o a c h  o p t i m a l .
The r i s k - r e t u r n  r e s u l t s  from t h i s  s t u d y ,  c o n v e n t i o n a l  
wisdom, and R o u l a c ' s  a n a l y s i s  i n d i c a t e  t h e  e x i s t e n c e  o f  an  
i n e f f i c i e n t  r e a l  e s t a t e  m a rk e t .  I f  t r u e ,  o n e  must  s p e c i f y  
( e x p l i c i t l y  o r  i m p l i c i t l y )  a r i s k - r e t u r n  s c h e d u l e  f o t  i n ­
v e s t m e n t  d e c i s i o n s  i n  t h i s ,  o r  any  o t h e r ,  i m p e r f e c t  m ark e t .
The r e g r e s s i o n  a p p r o a c h  o u t l i n e d  i n  C h a p te r  3 and a p p l i e d  
i n  t h i s  c h a p t e r  can  be j u s t i f i e d .  Two v a r i a t i o n s  c o u ld  be 
u s e d .  F i r s t ,  i t  i s  p o s s i b l e  t h a t  t h e  d a t a  c o u l d  be f i t t e d  
t o  a n o n - l i n e a r  r e g r e s s i o n  c u r v e ,  s e c o n d ,  a n  i n v e s t o r  c o u ld  
p l o t  t h e  d a t a ,  hand f i t  a p e r s o n a l  p r e f e r e n c e  l i n e  and t h e n  
c h o o s e  tw o -  o r  t h r e e - r i s k  c l a s s e s .
The most  a p p r o p r i a t e  method f o r  s p e c i f y i n g  an o p e r a t i o n a l  
MPR seems to  be t h e  HLE a p p r o a c h .  T h i s  p r o c e d u r e  i s  t h e o r ­
e t i c a l l y  s a t i s f y i n g  and  r e l a t i v e l y  e a s y  t o  a p p l y .  A lso ,  i n  
t h i s  s t u d y  t h e  com plex  l i k e l i h o o d - w e i g h t i n g  p r o d e d u r e  r e ­
s u l t s  were  a lm o s t  i d e n t i c a l  t o  t h o s e  o f  t h e  MLE.
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5 . 3 . 4  SunuBâ£l S i  A i l  S l t h  HLE
The sample  r e s u l t s  o f  t h e  common models  and t h e  r i s k -
c l a s s  models  a r e  shown i n  T a b le  23, N o t i c e  t h a t  t h e  h i g h e r
NPV (R) models  p e r fo r m  b e s t ,  b u t  t h a t  t h e  t h r e e - r i s k  c l a s s
model o u t p e r f o r m s  any o f  t h e  n a i v e  o r  DCP m ode ls .  The
ELL(E) model r e q u i r e s  f o u r  r i s k  c l a s s e s  t o  o u t - p e r f o r m  a l l
common models .  The r e s u l t s  i n d i c a t e  t h a t  t h e  two c l a s s i f i ­
c a t i o n  s t a n d a r d s ,  EFF and ERRT, a r e  r o u g h l y  e q u i v a l e n t .  The
b e s t  s e v e n  models  a r e  i d e n t i c a l .
T a b le  23
summary o f  A l l  Models  -  MLE
EFF ERRT
Model Percent Rank Number Rank
BRR 78.335 19 6 19
FCR 92.118 17 3 16
PBBT 94.507 15 2 13
PBAT 94.326 16 4 17
DCR 88.279 18 5 18
IRR 99.997 8 1 8
ELL 99.997 8 1 8
NPV(l) 99 .893 11 2 13
NPV(2) 100.000 1 0 1
NPV(3) 100.000 1 0 1
NPV(4) 99.997 8 1 8
NPV(5) 100.000 1 0 1
NPV(6) 100.000 1 0 1
ELL(l) 94.681 14 2 13
ELL(2) 94.785 12 1 8
ELL(3) 94.785 12 1 8
ELL (4) 100.000 1 0 1
ELL(5) 100.000 1 0 1
ELL(6) 100.000 1 0 1
Source: Table 9 and Table 17
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The models  t h a t  u t i l i z e  more i n f o r m a t i o n  t e n d  t o  g i v e  
b e t t e r  r e s u l t s ,  a s  was g e n e r a l l y  e x p e c t e d .  Tha t  t h e  s im ­
p l i s t i c  models  (non-DCF) a l l  f i n i s h e d  i n  l a s t  p l a c e  f o r  b o th  
EFF and EBRT was i n t e r e s t i n g .  Some c o m b in a t io n  o f  t h e s e  
f i v e  m ode ls  i s  u sed  by a l m o s t  a l l  r e a l  e s t a t e  d e c i s i o n  mak­
e r s  i n  some form a n d ,  a s  a r e s u l t ,  were e x p e c t e d  t o  p e r fo rm  
r e a s o n a b l y  w e l l .
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C h a p t e r  VI 
SÜMHAhï AND CONCLUSIONS
The o r i g i n a l  t h r u s t  o f  t h e  s t u d y  was t o  i n v e s t i g a t e  t h e  
" b e n e f i t "  a s p e c t s  o f  t h e  c o s t - b e n e f i t  a p p ro a ch  to  t h e  p r o b ­
lem o f  a l l o c a t i n g  i n v e s t m e n t  f u n d s  i n  t h e  c o m m e r c i a l  r e a l  
e s t a t e  m a rk e t .  R a t h e r  t h a n  use  h y p o t h e t i c a l ,  c o n t r i v e d  d a t a  
s t r u c t u r e s  t h a t  o f t e n  p o i n t  o u t  p o s s i b l e  i n c o n s i s t e n c i e s  i n  
model a c c e p t - r e j e c t  p e r f o r m a n c e ,  t h e  s tu d y  u se d  a c t u a l  r e a l  
e s t a t e  p r o j e c t s  r a n g i n g  i n  s i z e  from $90 ,000  t o  $100 m i l ­
l i o n .
The s t u d y  was u n d e r t a k e n  b e c a u s e  o f  t h e  d i v e r s i t y  o f  i n ­
t e r e s t s  i n  t h e  r e s u l t s .  T h e o r i s t s  would be i n t e r e s t e d  i n  
t h e  r e l a t i v e  p e r fo rm a n c e  o f  t h e  d i f f e r e n t  l e v e l s  o f  model  
s o p h i s t i c a t i o n .  Real  e s t a t e  i n v e s t o r s  c o u ld  r e l a t e  t o  d i f ­
f e r e n t  p r o j e c t s '  r i s k  and  e x p e c t e d  r e t u r n .  A most  i n t e r e s t ­
ing r e s u l t  would be  t h e  use o f  t h e  r e l a t i v e l y  s o p h i s t i c a t e d  
s i m u l a t i o n  model  a s  a p p l i e d  t o  a c t u a l  p r o j e c t s .  The g a t h e r ­
ing  o f  a c t u a l ,  c o n f i d e n t i a l  d a t a  f o r  r e a l  p r o j e c t s  w i th  t h e  
i n c l u s i o n  o f  s t o c h a s t i c  p r o b a b i l i t y  d i s t r i b u t i o n s  f rom n o n -  
s t a t i s t i c a l  r e a l  e s t a t e  e x p e r t s  p r e s e n t s  a g e n u i n e  c h a l ­
l e n g e .
-  143 -
The main o b j e c t i v e s  o f  t h e  s t u d y  a r e  l i s t e d  be low :
1.  The f i r s t  o b j e c t i v e  was t o  i n v e s t i g a t e  t h e  r e l a ­
t i v e  p e r fo rm a n c e  be tween  s i m p l i s t i c ,  non-DCF v a l u ­
a t i o n  m odels  and t h e  p e r f o r m a n c e  o f  more s o p h i s t i ­
c a t e d ,  commonly used  m ode ls  s u c h  a s  i n t e r n a l  r a t e  
o f  r e t u r n  and  t h e  El lwood t e c h n i q u e s .  T h i s  "com­
mon model" c a t e g o r y  i n c l u d e d  DCF models  and popu­
l a r  r u l e  a f  thumb d e c i s i o n  c r i t e r i a  t h a t  e x c l u d e  
t h e  t i m e  v a l u e  o f  money c o n c e p t s .
2 .  The s e c o n d  o b j e c t i v e  was t o  compare  t h e  p e r f o r ­
mance o f  t h e  common m odels  t o  a m e t r i c  o r  bench 
mark model which c l a s s i f i e s  p r o j e c t s  i n t o  q u a n t i ­
f i a b l e  r i s k  c a t e g o r i e s .  I m p l i c i t  t o  t h i s  o b j e c ­
t i v e  i s  t h e  s p e c i f i c a t i o n  o f  an  a c c e p t a b l e  m e t r i c  
t h a t  c a n  be a p p l i e d  t o  a c t u a l  d a t a .
3.  The t h i r d  m a jo r  o b j e c t i v e  was t o  t e s t  t h e  p e r f o r ­
mance o f  s i m p l i f i e d  s o p h i s t i c a t e d  models  (Risk 
C l a s s  models)  a g a i n s t  t h e  m e t r i c  model.
A m a jo r  p rob lem  i n  p r a c t i c a l  a p p l i c a t i o n  o f  DCF a s s e t  
v a l u a t i o n  m ode ls  i s  t h e  n e c e s s i t y  o f  s p e c i f y i n g  a d i s c o u n t  
r a t e  f o r  e a c h  a s s e t .  The c o r r e c t ,  o r  even p l a u s i b l e  s p e c i ­
f i c a t i o n  o f  a d i s c o u n t  r a t e  f o r  use  i n  d i s c o u n t i n g  p r o j e c t  
c a s h  f lo w s  i s  an a b s o l u t e  n e c e s s i t y .  How t h i s  i s  t o  be done 
i s  l a r g e l y  i g n o r e d  i n  t h e  l i t e r a t u r e .  This  i s s u e  was a most  
e v a s i v e  p ro b le m  t h a t ,  o f  c o u r s e ,  had t o  be a d d r e s s e d .
Assuming p r o j e c t  r i s k  i s  i n v e r s e l y  r e l a t e d  t o  p r o j e c t  
w or th  c r e a t e d  t h e  need  t o  i n v e s t i g a t e  t h e  i m p l i c i t  r i s k  r e ­
s o l u t i o n  p r o p e r t i e s  o f  t h e  m o d e ls  t e s t e d  i n  t h i s  s t u d y .  
T h e r e f o r e ,  t h e  f o l l o w i n g  a n c i l l a r y  o b j e c t i v e s  a r e  g i v e n :
1. The s p e c i f i c a t i o n  o f  an ex  â S i ê  r i s k  p ro x y ,  s t a n ­
d a r d  d e v i a t i o n  o f  e x p e c t e d  r e t u r n .
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2.  The s p e c i f i c a t i o n  o f  a u s a b l e  r i s k - r e t u r n  o p p o r t u ­
n i t y  c o s t  s c h e d u l e ,  t h e  M arke t  P r i c e  o f  R i s k ,
3 .  I n v e s t i g a t i o n  of  t h e  a b i l i t y  o f  th e  common models  
to  r e f l e c t  p r o j e c t  r i s k  l e v e l s .
R e p r e s e n t a t i v e  r e a l  e s t a t e  i n v e s t m e n t  models  were s e ­
l e c t e d  from a u t h o r i t a t i v e  f i n a n c e  and r e a l  e s t a t e  l i t e r a t u r e  
f o r  i n v e s t i g a t i o n  i n  t h e  s t u d y .  The "common model” c a t e g o r y  
i n c l u d e d : 1
1. B B R - C a p i t a l i z a t i o n  o f  t h e  f i r s t  y e a r ' s  b e f o r e - t a x  
c a s h  f low ( B r o k e r ' s  S a t e  o f  R e tu rn )
2 .  F C R - C a p i t a l i z a t i o n  o f  t h e  s t a b i l i z e d  n e t  o p e r a t i n g  
income (F re e  and C l e a r  R e tu rn )
3 .  PBBT-Payback p e r i o d  b e f o r e  t a x
h .  PBAT-Payback p e r i o d  a f t e r  t a x
b .  DCR-Firs t  y e a r ' s  n e t  o p e r a t i n g  income d i v i d e d  by
t h e  d e b t  s e r v i c e  (Debt C o v e ra g e  R a t io )
6 ,  IR R -A f te r  t a x  c a s h  f lo w  IRR ( I n t e r n a l  R a te  o f  Re­
tu rn )
7 ,  E L L - S t a b i l i z e d  b e f o r e - t a x  c a s h  f low i n t e r n a l  r a t e  
o f  r e t u r n  (El lwood)
The s u b c l a s s i f i c a t i o n  o f  t h e  common models  i n c l u d e d  t h e  
f i r s t  f i v e  " s i m p l i s t i c ” m ode ls  and t h e  l a s t  two "DCF” mo­
d e l s .
The model c h o s e n  a s  t h e  bench  mark,  o r  m e t r i c ,  model ,  t o  
which t h e  o t h e r  m ode ls  a r e  c o m p a red ,  i s  a r i s k - a d j u s t e d ,  n e t
' « ♦ s e e  c h a p t e r  2 f o r  d e t a i l e d  d e s c r i p t i o n s  o f  t h e  models ,
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p r e s e n t  v a l u e  model (BANPV). Each p e r i o d ' s  a f t e r - t a x  cash  
f l o w s  a r e  d i s c o u n t e d  a t  a r a t e  c o n c o m i t a n t  w i t h  i t s  e x p e c te d  
r i s k  l e v e l ,  t h e  s t a n d a r d  d e v i a t i o n  o f  e x p e c t e d  r e t u r n s .
The s i m p l i f i e d  v e r s i o n s  o f  t h e  s o p h i s t i c a t e d  EANPV m e t r i c  
model  a r e  d e s i g n a t e d  a s  " B i s k  C l a s s "  m o d e ls .  These  models  
e s s e n t i a l l y  combine  t h e  p r o j e c t s  i n t o  g r o u p s  a c c o r d i n g  t o  
r i s k  (and " c o r r e c t "  d i s c o u n t  r a t e s ) .  P r e s u m a b ly  two i n f l u ­
e n c e s  a r e  e v i d e n t  a s  t h e  p r o j e c t s  a r e  c l a s s i f i e d  i n t o  2 - , 3 -  
o r  m o r e - r i s k  c l a s s e s .  F i r s t ,  t h e  p e r f o r m a n c e  s h o u l d  improve 
a s  t h e  number o f  r i s k  c l a s s e s  and t h e  number o f  d i f f e r e n t  
d i s c o u n t  r a t e s  i n c r e a s e .  S e c o n d ,  t h e  c o s t  o f  i n f o r m a t i o n  
needed  to  c l a s s i f y  p r o j e c t s  r i s e s  w i t h  t h e  number  o f  d i v i ­
s i o n s .  T h e r e f o r e ,  model p e r fo r m a n c e  a s  t h e  number o f  r i s k  
c l a s s e s  i n c r e a s e s  i s  i n v e s t i g a t e d .  I n  a d d i t i o n  t o  t h e  RANPV 
r i s k  c l a s s  model ,  NPV(B), a r o u g h ly  e q u i v a l e n t  r i s k  c l a s s  
model  was d e v e lo p e d  f o r  t h e  p o p u l a r  E l lw ood  m o d e l ,  ELL(R) .
Each p r o j e c t ' s  u n iq u e  r i s k - a d j u s t e d  d i s c o u n t  r a t e  p roved  
t o  be n o t  o n ly  i m p o r t a n t  b u t  d i f f i c u l t  to  r e s o l v e .  Two ba ­
s i c  s t e p s  were i n v o l v e d  i n  d e t e r m i n i n g  th e  m a r k e t - d e t e r m i n e d  
p r i c e  o f  r i s k .  F i r s t ,  a H e r t z - t y p e  s i m u l a t i o n  was used  t o  
f i n d  e a c h  p r o j e c t ' s  e x p e c t e d  r e t u r n  and s t a n d a r d  d e v i a t i o n  
o f  e x p e c t e d  r e t u r n  (STRR), The E(r)  and SIRR f o r  a l l  p ro ­
j e c t s  were c o n s i d e r e d  when making t h e  f i n a l  d e t e r m i n a t i o n ( s )  
f o r  t h e  " c o r r e c t "  MPR.
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The seco n d  s t e p  i n  MPR d e t e r m i n a t i o n  n e c e s s i t a t e d  s im p ly  
making  a s c h e d u l e  o f  r e y u i r e d  c a t e s  o f  r e t u r n .  Because  a 
s i n g l e  s c h e d u l e  o f  r e q u i r e d  r e t u r n s  m igh t  seem u n n e c e s s a r i l y  
a r b i t r a r y ,  s e v e r a l  p l a u s i b l e  l i n e s  w i th  d i f f e r e n t  w e ig h t in g  
s chem es  were i n v e s t i g a t e d .  The f i n a l  d e c i s i o n  was t o  u s e  a 
l i n e a r  r e g r e s s i o n  (MLE) b e tw e en  t h e  e x p e c t e d  r e t u r n s  and 
s t a n d a r d  d e v i a t i o n  o f  t h o s e  r e t u r n s .
Two d i f f e r e n t  c o m p a r i so n  s t a n d a r d s  were used  t o  compare 
t h e  r e s u l t s  o f  v a r i o u s  models  t o  th e  m e t r i c .  One c o m p a r i so n  
s t a n d a r d  m e a s u re s  t h e  r e l a t i v e  t o t a l  p o r t f o l i o  v a l u e  i n  p e r ­
c e n t  e f f i c i e n c e  (EFF) o f  t h e  model be ing  i n v e s t i g a t e d  a s  
compared  t o  t h e  m e t r i c  model p o r t f o l i o .
The m ajor  p rob lem  i n h e r e n t  i n  t h e  EFF c o m p a r i s o n  i s  t h e  
i n d i v i s i b i l i t y  o f  p r o j e c t  m a g n i tu d e .  In  o r d e r  t o  e l i m i n a t e  
t h i s  problem a seco n d  c o m p a r i s o n  s t a n d a r d  was a p p l i e d .  Us­
i n g  t h e  m e t r i c  a s  a bench  mark, t h e  t o t a l  e r r o r  s t a n d a r d  
(ERRT) c o u n t s  each  t i m e  a  model  m i s c l a s s i f i e s  an a c c e p t - r e -  
j e c t  d e c i s i o n .
T h i r t y - f o u r  a c t u a l  p r o j e c t s  were c h o s e n ,  p r i m a r i l y  on th e  
b a s i s  o f  a v a i l a b i l i t y ,  f o r  t h e  s tu d y  i n  th e  s p r i n g  o f  1977.  
T he se  i n c o m e - p r o d u c in g  p r o p e r t i e s  were e i t h e r  r e c e n t l y  a c ­
c e p t e d  o r  were s e r i o u s l y  b e i n g  c o n s i d e r e d .  The c a s h  f low
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d a t a  was p r o v id e d  by p r o j e c t  e x p e r t s  who were e i t h e r  m o r t ­
gage  b a n k e r s ,  i n s u r a n c e  company a n a l y s t s  o r  e q u i t y  i n v e ­
s t o r s .
Cash f l o w s ,  or  e l e m e n t s  n eed ed  t o  c a l c u l a t e  c a s h  f l o w s ,  
were e i t h e r  d e t e r m i n i s t i c  o r  s t o c h a s t i c .  S i n g l e  p o i n t  e s t i ­
m a te s  were used  on a l l  b u t  s i x  s t o c h a s t i c  e l e m e n t s .  The 
s t o c h a s t i c  e l e m e n t s  i n c l u d e d  g r o s s  incom e,  v aca n c y  r a t e s ,  
e x p e n s e s ,  r e v e r s i o n  v a l u e s  and g row th  r a t e s  f o r  income and 
e x p e n s e  i t e m s .
The f o r m a t  u sed  t o  e x t r a c t  p r o b a b i l i t y  e s t i m a t e s  f rom 
n o n - s t a t i s t i c a l  p r o j e c t  e x p e r t s  was a f i v e - p o i n t ,  e q u a l  
p r o b a b i l i t y  d i s t r i b u t i o n .  E s s e n t i a l l y ,  t h e  p r o j e c t  e x p e r t  
e s t i m a t e d  a most l i k e l y ,  w o r s t ,  and b e s t  c a s e  w i th  two i n ­
t e r m e d i a t e  p o i n t s .  T h e se  f i v e  p o i n t s  d e f i n e  f o u r  r a n g e s  f o r  
e a c h  s t o c h a s t i c  i n p u t  i n  which t h e  a c t u a l  v a l u e  h a s  a 25% 
p r o b a b i l i t y  o f  o c c u r r i n g .
T h i s  s e c t i o n  su m m ar izes  t h e  m a jo r  f i n d i n g s  o f  t h e  s t u d y :
1. The two DCF m ode ls ,  1ER and ELL a r e  c l o s e l y  r e ­
l a t e d  under  a l l  c o n d i t i o n s .  The c o r r e l a t i o n s  b e t ­
ween t h e s e  models  and  t h e  non-DCF m ode ls  a r e  
lo w e r .  DCR and FCR were g e n e r a l l y  l e s s  r e l a t e d  t o  
t h e  DCF models  t h a n  o t h e r  common m odels .
2 .  The r e l a t i v e  p e r f o r m a n c e  b e tw e en  t h e  m e t r i c  and
t h e  common models  i n d i c a t e s  t h a t  t h e  more s o p h i s t ­
i c a t e d  DCF t e c h n i q u e s  p e r fo r m  b e t t e r  t h a n  t h e  
non-DCF m odels .  The two most p o p u l a r  r u l e s  o f  
thumb,  BRR and  DCR, c o n s i s t e n t l y  r an k  l a s t .  i n
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g e n e r a l  more u s a b l e  i n f o r m a t i o n  i n c r e a s e s  model 
p e r f o r m a n c e ,  a s  vas  e x p e c t e d .
3 .  R i s k  C l a s s  m o d e l s ,  t h e  s i m p l i f i e d  v e r s i o n s  o f  NPV 
and E l lw ood ,  p e r fo r m e d  v e r y  w e l l  u nder  a l l  c o n d i ­
t i o n s .  The m a r g i n a l  im p ro v e m e n t  of i n c r e a s i n g  t h e  
number o f  r i s k  c l a s s e s  g e n e r a l l y  d e c r e a s e s  a s  t h e  
number  o f  r i s k  c l a s s e s  i n c r e a s e s  beyond t h r e e  o r  
f o u r .  T h i s  f i n d i n g  i s  c o n s i s t e n t  w i th  Sundem's  
r e s u l t s !
The a n c i l l a r y  o b j e c t i v e s  t h a t  were a d d r e s s e d  i n  t h e  s t u d y  
r e v e a l e d  t h e  f o l l o w i n g :
1. The p r o b a b i l i t y  d i s t r i b u t i o n s  r e q u i r e d  f o r  t h e
r i s k - r e t u r n  s i m u l a t i o n  were  r e l a t i v e l y  e a s y  t o  ob­
t a i n  from p r o j e c t  e x p e r t s  w i th  on ly  a minimum o f  
s t a t i s t i c a l  e x p e r t i s e .
2 .  The M arke t  P r i c e  o f  R isk  (MPR) s e l e c t i o n  immensely
a f f e c t e d  p r o j e c t  v a l u e  and  hence  model p e r f o r ­
mance. The maximum l i k e l i h o o d  e s t i m a t o r  f o r  MPR 
p r o v i d e d  a p l a u s i b l e  r i s k - r e t u r n  o p p o r t u n i t y  s c h e ­
d u l e .
3 .  The t h r e e  most p o p u l a r  common models  (BRR, FCR and
DCR) a p p e a r  n o t  to  d i s c r i m i n a t e  f o r  r i s k .  Only 
IRR,  ELL and  Payback r e g r e s s i o n s  a g a i n s t  r i s k  were 
i n  t h e  t h e o r e t i c a l l y  e x p e c t e d  d i r e c t i o n .
W hile  b e t t e r  an d  more s o p h i s t i c a t e d  m odels  w i l l  be w e l ­
comed and  a r e  i n d e e d  n e e d e d ,  t h i s  s t u d y  p o i n t s  t o  s e v e r a l  
o t h e r  i m p o r t a n t  i s s u e s  t h a t  w a r r a n t  f u r t h e r  s t u d y .  The op­
timum r e s o u r c e s  t o  b e  expended  on  t h e  v a r i o u s  s e l e c t i o n ,  a n ­
a l y s i s  and  d e c i s i o n - m a k i n g  p h a s e s  o f  t h e  i n v e s t m e n t  e f f o r t  
d e s e r v e s  a most  c r i t i c a l  r e v i e w .  The " c o s t  of  c a p i t a l "  d i s -
i&ssundem. A c c o u n t in g  Review, p. 317.
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c o u n t  r a t e  s p e c i f i c a t i o n  f o r  e a c h  p r o j e c t ,  i n s t e a d  o f  b e i n g  
g i v e n  i n  t h e  p ro b le m ,  i s  an e v a s i v e ,  y e t  e x t r e m e l y  c r i t i c a l  
v a l u a t i o n  i s s u e  t h a t  n e e d s  c o n s i d e r a b l e  s t u d y .
I f  t h e  r e s e a r c h  c o u l d  be r e p l i c a t e d  w i th  d i f f e r e n t  d a t a  
w i th  an  e n l a r g e d  sam ple  s i z e ,  t h e  c o n s i s t e n c y  o f  r e s u l t s  
c o u l d  be s t u d i e d .  The d a t a  s e t  f rom a l a r g e  e q u i t y  I n v e ­
s t o r ,  o r  a m a jo r  i n s t i t u t i o n a l  l e n d e r ,  would be p a r t i c u l a r l y  
i n t e r e s t i n g .  The problem of  d i f f e r e n t  p r o j e c t  e x p e r t s '  d a t a  
i n c o n s i s t e n c i e s  c o u l d  be e l i m i n a t e d  o r  r ed u c e d  i f  one man­
a g e r  o r  " f u n c t i o n "  p r o v id e d  t h e  c o m p le t e  d a t a  s t r u c t u r e  f o r  
an e n t i r e  s t u d y .  I f  p o s t - a u d i t  d a t a  were a v a i l a b l e ,  i n  
o r d e r  t o  compare  w i th  t h e  ex a n t e n a t u r e  o f  t h e  CAPM t h e o r y ,  
t h e  r e s u l t s  would be ev e n  more i n t e r e s t i n g .
Market  e f f i c i e n c y  s t u d i e s  c o n c e r n i n g  i s s u e s  s u c h  a s  i n v e ­
s t o r  s o p h i s t i c a t i o n ,  b r o k e r / n o n - b r o k e r  t r a n s a c t i o n s  and p e r ­
io d s  o f  h ig h  i n t e r e s t  r a t e s  n eed  t o  b e  d e s i g n e d  and i m p l e ­
m ented ,  T h i s  ex  a n t e  d a t a ,  w i t h  a d e q u a t e  f o l l o w - u p ,  c o u l d  be 
a s t a r t  t o  e x p l a i n i n g  t h e  c y c l i c a l  n a t u r e  o f  s u c c e s s e s  and 
b a n k r u p t c i e s  i n  t h e  r e a l  e s t a t e  m a r k e t .
\
The l i n k a g e ,  assumed t o  be c o m p le t e  i n  an e f f i c i e n t  
m a r k e t ,  be tw een  s e c u r i t i e s  and r e a l  e s t a t e  a s s e t s  n e e d s  more 
i n v e s t i g a t i o n  w i t h i n  t h e  t o t a l  c a p i t a l  m arke t  f ram ew ork .
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The i m p l i c i t  a s s u m p t i o n  o f  p r o j e c t  i n d e p e n d e n c e  among 
r e a l  e s t a t e  a s s e t s  s h o u ld  be s u b j e c t e d  to  t h e  t e s t  o f  r i g o ­
r o u s  r e s e a r c h ,  S i m i l i a r l y ,  t h e  a s s u m p t i o n  o f  t i m e - i n d e p e n ­
d e n t  a n n u a l  c a s h  f lo w s  needs  f u r t h e r  s t u d y .
T h a t  i n v e s t o r s ,  b o t h  l a r g e  and s m a l l ,  w i t h i n  bo th  t h e  
r e a l  e s t a t e  and t h e  c o r p o r a t e  f i n a n c e  m a r k e t s  c o n t i n u e  to  
use  s i m p l i s t i c  v a l u a t i o n  m odels  i s  f a c t .  The s u c c e s s  r a t e s  
of  b o t h  m a r k e t  p a r t i c i p a n t s ,  w h i l e  u s i n g  s o - c a l l e d  n a i v e ,  
n o n - s o p h i s t i c a t e d  v a l u a t i o n  t e c h n i q u e s ,  c o u l d  be a n a l y z e d .  
Even i n  an i m p e r f e c t  m a rk e t ,  t h e  r e a s o n s  t h a t  f i r m s  u s i n g  
i n f e r i o r  v a l u a t i o n  t e c h n i q u e s  f o r  c a p i t a l  a l l o c a t i o n  s t i l l  
s u r v i v e  need f u r t h e r  a m p l i f i c a t i o n .
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Appendix A 
INPUT AND OUTPUT OF MODIFIED ODPBOB
T h i s  a p p e n d ix  i n c l u d e s  t h e  f o l l o w i n g :
1, Raw d a t a  i n p u t  fo rm s
a) D e t e r m i n i s t i c  i n p u t  form
b) S t o c h a s t i c  i n p u t  fo rm
c) I n s t r u c t i o n s  f o r  b above
2 .  A copy  o f  a c o m p le t e  c o m p u te r  p r i n t o u t  o f  t h e  r i v -  
i s e d  OUPROB.
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Page 1 o f  2
INPDT DATA SHEET 
Property Description®- (see notes below)
Analyst Phone #
01 Property (New Res = 1.0, Old Res = 2.0, New Com = 3.0, Old Can = 4.0..............
02 Investor Holding Period (Y ears).......................................... ..................................
03 Number of Units in Project......................................................................... ...
04 Average Size per Unit (SQFT)....................................................................................
05 Average Monthly Rental per Unit ( $ ) ........................................................ ...
06 Expected Occupancy (%).................................................  . ' ......................................
07 Annual Growth of Rental Income (% or $AMT).................................................
08 Tbtal Oost (or appraisal) of la n d .........................................................................
09 Cost of All Improvements (Total or $ per SQET).....................................................
10 Investor's Recpiired Rate of Return or Equity ($).  ..........................................
11 Reinvestment Rate on Equity Cash Flow (% ).............. *...........................................
12 Operating Expenses (% of Gross Rental or $AMT F irst Y ear)................................
13 Annual Growth Rate of Operating Ejqienses (% or $AMT)..........................................
14 Depreciation Method (SL = 1.0, 12% = 1.25, 150% = 1.5, DD = 2,0, SYD = 3.0).
15 Depreciable l if e  of Improvements (Years)...............................................................
16 Salvage Value of Depreciable Basis ( if  other than z e ro )...................................
17 Ordinary Income Tax Rate (%)..................... ..............................................................
18 Capital Gains Tax Rate (%).......................................................................................
19 Biding Value (Annual $ (hrowth Rate or Ending Selling P r ic e ) ............................
19 (a) Gross Rent M ultiplier @ End of Holding P erio d .............................................
20 Sales Commission a t End of Holding Period (% )....................................................
21 Investor's Short-term Borrowing Rate (%)...............................................................
22 Amount of Mortgage ($AMT or % or Purchase Price). .  ......................................
23 Interest Rate on Mortgage (% )...............................................................................
24 Amortization Term of Mortgage (Y ears).................................................................
25 Chll Term of Mortgage (Y ears)............................................................................
Notes:
a. Please indicate-whether new, used, ccmnercial, s trip , office, general location, 
etc. Identification of property is  not requested.
b. I f  units are not homogeneous, for example a shopping center or an office ware­
house, l is t  as one unit and use to ta ls for entire project.
c. If you are not the equity investor, indicate what typical ihvestor would accept 
as a minimum long-term, after-tax  yield on equity investment.
d. What investor expects to  yield on reinvested cash flows
e. If  %, conpounded annual rate  over holding period
f . Tax rate  of typical equity investor
g. Selling price determination a t end of holding period
h. If  second mortgage ex ists, indicate details on bottom of sheet.
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Page 2 of 2
INPUT DATA SHEET*
1. Monthly Rental Income (#05)*^
2. Expected Occupancy (#06)
3. Annual Growth o f Rental 
Income (#07)
4. Operating Expenses (% of 
Gross Rental or $AMT) (#12)
5. Annual Growth Rate of 
Operating Expenses {% or 
$AMT) (#13)
6. End o f Holding Period Value 
{% Annual Growth Rate of 
Ending S elling  P rice) (#19)
7. Gross Rent M u ltip lie r a t  
End of Holding Period (#19a)
Notes :
®See enclosed Estim ating Procedure -
^Please in d ica te  f iv e  values and label 1 through 5
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ESTIMATING PROCEDURE 
For Page 2 o f 
Input Data Sheet
1. The o b jec tiv e  1s tô  assign $ po in ts fo r  each Input fac to r  such th a t  the 
four In te rv a ls  between them have an equal chance o f occurring .
2. The a n a ly s t should choose these  5 po in ts  1n th e  following manner (the 
example Is  a Dallas developer's estim ates fo r  an apartm ent's average 
monthly re n t per u n it) :
Estimate Decision Rule fo r  Estim ate Example
a . P o in t #3 Actual value has 50% chance $240
of being above and 50% chance 
o f being below p o in t #3
b. Point #1 Actual value w ill f a l l  between $234
Point #5 #1 and #5 $262
c . P o in t #2 Actual value has equal $238
chance of f a l l in g  w ith in  
In te rv a ls  (#1 to  #2) and 
(#2 to  #3)
d. P oint #4 Actual value has equal $248
chance o f  f a l l in g  w ith in  
In te rv a ls  (#3 to  #4) and 
(#4 to  #5)
3. The estim ated points and corresponding values should be presented on 
th e  Input Data Sheet as follow s (D allas apartm ent example):
Ave. Mo. Rent/Unit ,___________ ,__
4. For a f in a l check, the an a ly s t should "move th e  estim ates around" u n til 
s a t i s f ie d  th a t  the actual value has an equal chance of fa l l in g  In to  the 
four In te rv a ls .
In terval Chance
#1 to #2 25%
#2 to  #3 25%
#3 to  #4 • 25%
#4 to  #5 25%
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COMPLETE PRINTOUT FOR PROJECT #23
ODPROB OKLAHOMA ONIVEBSITY REAL ESTATE XEVESZHENT ANALYSIS PROGRAM 
COPYRIGHT BY THE UNIVERSITY OF OKLAHOMA, 1976 
THE UNIVERSITY OF OKLAHOMA, COLLEGE OF BUSINESS 
BEAL ESTATE PROGRAMS
DATA RECAPITULATION ** BON NUMBER 1. ********
*01 PROPERTY TYPE (NEWRES=1.,0LDRES=2.,NEWC0M=3.,0ICC0M=4.)
*02 PROJECTED HOLDING PERIOD OF THE INVESTMENT IN YEARS
*03 NUMBER OP UNITS IN THE PROJECT
*04 AVERAGE NUMBER OF SQUARE FEET PER UNIT
*05 AVERAGE MONTHLY RENTAL PER UNIT a












*06 EXPECTED OCCUPANCY (X) a
NUMBER OF PROBABILITY POINTS '
PROBABILITY VALUE
0. 0.88000




1 .0 0 0 0
*07 ANNUAL GROWTH OF THE RENTAL INCOME (% OR SAMT) 













TOTAL COST OF THE LAND B
COST OF ALL IMPROVEMENTS (TOTAL OB PER SQFT) a>
INVESTORS REQUIRED BATE OF RETURN UN EQUITY (X) 
REINVESTMENT BATE ON EQUITY CASH FLOW (X) a 
OPERATING EXPENSES (X OF GR INC OR SAMT 1ST YEAR) Ü 
NUMBER OF PROBABILITY POINTS = 5
PROBABILITY VALUE
0 .  9750.00000
25. 9900.00000
5 0 .  10028.00000
75 . 10500.00000
100. 11500.00000
*13 ANNUAL GROWTH IN OPERATING EXPENSES (X OR SAMT) 3 
NUMBER OF PROBABILITY POINTS = 5
PROBABILITY VALUE
0 . 0 .01000




*14 DEPBEC METHOD (S L -1 . , 125%=1.2S, 150%=1.5, DD=2., SYD=3.) 
*15 DEPRECIABLE LIFE OF THE IMPROVEMENTS
1 00 0 0 0 .0 0
301000.00
0 .1 1 0 0  
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16 SILVAGE VALUE OF THE DEPRECIABLE BISIS 
«17 OBDIHABX INCOME TAX BATE {%) 9 
•  18 CAPITAL GAINS TAX BATE (X) 3 
•19 BEVEBSION AMOUNT (GBONTII %














•20 SALES COMMISSION AT END OF THE HOLDING PERIOD (%)- i 
•  21 INVESIOBS SHOBT TEBM BOBBOWING BATE (X) 3
•22 AMOUNT OF LOAN I ONE (SAMT OB X OF PUBCHASE PRICE)
•23 INTEREST RATE ON LOAN I ONE (X) 3
•24 AMORTIZATION TERM OF LOAN » ONE IN XEABS 3











a = VARIABLES AVAILABLE FOB PROBABILISTIC INPUT 
THE FOLLOWING OUTPUT CONTAINS PROBABILISTIC DATA.
THOSE NUMBERS INDICATED AS A MEAN, BUT FOB WHICH THE HI, LO AMD STANDARD 
DEVIATION ARE HISSING, HAVE BEEN CALCULATED AS A SINGLE POINT RESULTANT.
**•«« pboPEBTX SUMMABX ♦•*•»
THIS PROJECT TO BE FORECAST FOB 7. XEABS
TOTAL SQUARE FEET OF IMPROVEMENTS 40002.
COST OF IMPROVEMENTS PER SQUARE FOOT X 7 .52
COST OF IMPROVEMENTS (DEPRECIABLE BASIS] = 301000.
COST OF LAND * 100000.
TOTAL COST OF PROPERTY = 401000.
DEBT BORROWED TO FINANCE PURCHASE -  300750.
INITIAL OWNER EQUITY INVESTMENT = 100250.
DEPRECIATION SUMMARY ♦♦***
BASIS LIFE , METHOD SALVX PROP TYPE
301000. 25.0 1.00 0 .0 X 4 .
EAR ANNUAL ADJUSTED TOTAL TOTAL EXCESS
DEPREC BASIS DEPREC TO RECAPTURE
1 12040. 288960. 12040. 0.
2 12040. 276920. 24080. 0.
3 • 12040. 264880. 36120. 0.
4 12040. 252840. 48160. 0.
5 12040. 240800. 60200. 0.
6 12040. 228760. 72240. 0.

























1 31532. 28439. 3093. 297657. 0.10593
2 31532. 28132. 3400. 294257. 0.10716
3 31532. 27794. 3737. 290520. 0.10854
4 31532. 27424. 4108. 286412. 0.11009
5 31532. 27016. 4516. 281896. 0.11186
6 31532. 26568. 4964. 276932. 0.11386
7 31532. 26075. 5457. 271475. 0.11615
-  162 -
*#**$ CASH FL08 SUMMARY































































MEAN MEAN MEAN BEAN
3109. 47927. 10235. 37693.
6336. 53681. 11496. 43761,
95. 42525. 9755. 31798.
1880. 2287. 472. 2380.
3206. 49382. 10557. 38825.
6543. 56034. 11983. 45560.
98. 43412. 9879. 32762.
1940. 2363. 503. 2455.
3305. 50886. 10891. 39995.
6864. 58490. 12571. 47909,
101. 43940. 10003. 33069.
2002. 2531. 561. 2626.
3408. 52440. 11237. 41203.
7200. 61054. 13188. 50364.
104. 44474. 10130. 33370.
2067. 2790. 642. 2892.
3515. 54046. 11596. 42451.
7553. 63730. 13835. 52931
107. 45015. 10258. 33665,
2135. 3133. 742. 3245.
3625. 55706. 11967. 43740.
7923. 66524. 14514- 55614
110. 45563. 10387. 33953
2206. 3550. 860. 3676
3739. 57422. 12351. 45071.
8311. 69440. 15226. 58418
113. 46117. 10518. 34234
































































































































PRESENT VALUE OF 












































4 1739. 9671. 696. 8975. 5912.
HI 10901. 18332. 4360. 14472. 9533.
LO -6094. 1838. -2438. 4276. 2816.
SD 2892. 2892. 1157. 1735. 1143.
5 3395. 10919. 1358» 9561. 5674.
HI 13875. 21399. 5550. 15849. 9406.
LO -5391. 2133. -2156. 4290. 2546.
SO 3245. 3245. 1298. 1947. 1155.
6 5132. 12208. 2053. 10155. 5429.
HI 17006. 24082. 6802. 17279. 9238.
LO -4654. 2421. -1862 . 4283. 2290.
SD 3676. 3676. 1470. 2206. 1179.
7 6956. 13539. 2782. 10757. 5181.
HI 20303. 26886. 8121. 18765. 90 38.
LO -3881. 2703. -1552. • 4255. 2049.
SD 4177. 4177. 1671. 2506. 1207.
' PBOCEEDS FHCM SALE (END OF
MEAN HI to SD
SALES PBICE(END OF HOLDING PEBIOD) 428645. 525456. 349640. 30863.
SALES COMMISION EXPENSE - 25719. 31527. 20978. 1852.
BEHAINING DEBT PBINCIPAL - 271475.
NET PBOCEEDS FBOH SALE (BEF TAX) 131451. 222453. 57186. 29012.
TAX ON SALE AT END OF PEBIOD - 21552. 44302. 2985. 7253.
NET PBOCEEDS (AFTEB TAX) - 109900. 178151. 54201. 21759.
e INTEBNAL BATE OF BETOBN ANALYSIS *****
MEAN HI LG SD
PBESENT VALOE OF EQ CASH FLOWS (AT) 41249. 66058. 19929. 7914.
PBESENT VALUE OF NET SALE PBOCEEDS(AX) .♦ 52934. 85808.. 26107. 10480.
OBIGINAL MOBTGAGE BALANCE + 300750.
TOTAL PBOJECT VALUE = 394934. 449092. 351932. 15700.
INTEBNAL BATE OF BETOBN ON TOTAL CAPITAL 6.743X 9.728X 4. 141X 0.918X
IBB (OHNEB EQ) BEINVESTED AT THE IBB 9.563X 19.208X 0 .0  X 3.271X
IBB (ONNEB EQ) BEINVESTED AT 10.000X 9 .632X 17.189X 0.659X 2.657%









C = E B
I 2 5 + =  I  0 1
= B B I  S B
0 0 1  l O I O
= I  0 0 o i l
= 1 0  O B O O O  B B O I O  I
0 SSSSSSSS=»SSSSa3jX3S3aBSSBSSS = SSS5S:£SXS3SSXS = SS3==S3SSSSSKSSzaSSS;
0 .0  X 3.20X 6.40% 9.60X 1 2 .BIX 16.01X 19.21X
'  " PE!Ht?55SlH!°l,A!P,5r“-*f«.8S*’ "'
B > IBB (CRHEB EQ) BIINVESTEO AT X 
0 > COINCIDENT POINTS (I 6 B) ON THE GBAPH
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* * * * *  laV E ST H E llI RATIO ANAITSIS * * * * *
a
(EAB NOI TO HOI TO
TOTAL PBOP
PBOP COST VALOE
EQDITT CASH PLOW 
TO IHIT EQ IHVEST 
















OPEB EXPENSE TO 
GBOSS GP EFF 
INCOME INCOME
BEAN MEAN MEAN MEAN MEAN BEAN MEAN BEAN . MEAN MEAN MEAN
1 0.094 0.106 0.061 0.073 0 .103 1.195 0.834 0.819 7.009 0.201 0.214
HI 0. 109 0.124 0.122 0.109 0.140 1.388 0.939 0.887 7.488 0.234 C.261
LO 0.079 0.089 0.003 0.037 0.06.8 1.008 0.747 0.768 6.501 0.182 0. 184
SD 0.006 0.007 0.024 0.014 0.014 0.075 0.039 0.025 0.274 0.011 0.015
2 0.097 0.105 0,073 0.078 0.112 1.231 0. 800 0.801 7.009 0.201 0.214
HI 0.114 0.124 0.140 0.118 .0 .152 1.445 0.900 0.863 7.488 0.236 0.267
LO 0.082 0.089 0.012 0.042 0.076 1.039 0.705 0.741 6.501 0. 178 0.186
SD 0.006 0.007 0.024 0.015 0.015 0.078 0.038 0.026 0.274 0.012 0.015
3 0.100 0.105 0.084 0.084 0.121 1.268 0.767 0.784 7.009 0.201 0.215
HI 0.119 0.124 0.163 0.131 0.168 1.519 0.870 0.857 7.488 0.242 0.272
LO 0.082 0.089 0.015 0.042 0.080 1.049 0.665 0.714 6.501 0.174 0.181
SD 0.007 0.007 0.026 0.016 0.016 0.083 0.038 0.029 0.274 0.013 0.016
It 0.103 0.105 0.096 0.090 0.131 1.307 0.734 0.767 7.009 0.202 0.215
HI 0.126 0.123 0.188 0.144 0.185 1.597 0.845 0.852 7.488 0.249 0.279
LO 0.083 0.C89 0.018 0.043 0.084 1.058 0.626 0.687 6.501 0.169 0.175
SD 0.007 0.007 0.029 0.017 0.017 0.092 0.040 0.033 0.274 0.014 0.017
5 0.106 0.105 0.109 0.095 0 .140 1.346 0.701 0.751 7.009 0.202 0.215
HI 0 . 132 0. 123 0 .213 0.158 0.203 1.679 0.823 0.847 7.488 0.257 0.285
LO 0.084 0.089 0.021 0.043 0.088 1.068 0.988 0.662 6.501 0.165 0.169
SD 0.008 0.007 0 .032 0.019 0.019 0.103 0.041 0.038 0.274 0.016 0.019
6 0.109 0.105 0.122 0.101 0.151 1.387 0.669 0.735 7.009 0.202 0.216
HI 0.139 0.123 0.240 0 .172 0.222 1.764 0.800 0.842 7.488 0.265 0.291
LO 0.085 0.088 0 .024 0.043 0.092 1.077 0.552 0.635 6.501 0.161 0.164
SD 0.009 0.007 0 .037 0.022 0.022 0.117 0.044 0.043 0.274 0.019 0.021
7 0.112 0.105 0 .135 0.107 0 .162 1.429 0.637 0.720 7.009 0.203 0.216
HI 0.146 0.122 0 .268 0.187 0.242 1.853 0. 776 0.841 7.488 0.274 0.298
LO 0.085 0.087 0.027 0.042 0.097 1.086 0.517 0.610 6.501 0.157 0.159
SD 0.010 0.008 0 .042 0.025 0.025 0.132 0.046 0.048 0.274 0.021 0.023
A p p e n d ix  B
REVENUE ACT OF 1978,  RELEVANT PROVISIONS FOR INDIVIDUALS
C a p i t a l  G a in s  and Minimum 2&xss
1. The l o n g - t e r m  c a p i t a l  g a i n s  d e d u c t i o n  was i n ­
c r e a s e d  from 50% t o  60%. Sec 402/IRC Sec 1202.
2 .  The a l t e r n a t i v e  t a x  on l o n g - t e r m  c a p i t a l  g a i n s  was
r e p e a l e d .  Sec 401 /IR C Sec 1201.
3 .  The l o n g - t e r m  c a p i t a l  g a i n s  d e d u c t i o n  i s  no l o n g e r  
i n c l u d e d  i n  t a x  p r e f e r e n c e s .  S e c  421(6)  (2 ) / lR C  Sec 
57.
4 .  A new a l t e r n a t i v e  minimum t a x ,  with g r a d u a t e d  am­
o u n t s  o f  10% t o  25% above  $ 2 0 ,0 0 0 ,  i s  a p p l i e d  t o  
t a x a b l e  income p l u s  a) l o n g - t e r m  c a p i t a l  g a i n s  de­
d u c t i o n  and b) i t e m i z e d  d e d u c t i o n  p r e f e r e n c e s  
(which now e x c l u d e s  a  and b a b o v e ) .  Sec  421 (a ) / IR C  
s e c  55 (added) .
l â x  S h e l t e r
1. The " a t  r i s k "  l o s s  r u l e s  e x t e n d e d ,  by a " c a t c h  
a l l "  c l a u s e ,  a l l  a c t i v i t i e s  e x c e p t  r e a l  e s t a t e  and 
some l e a s i n g  o p e r a t i o n s .  Sec 201(a)  (3) / i r c  Sec 
465 (c) (3) .
2 .  The f i v e - y e a r  a m o r t i z a t i o n  f o r  low - incom e h o u s in g  
r e h a b i l i t a t i o n  c o s t s  e x t e n d e d  t h ro u g h  1981.  Sec 
367/IRC Sec 167(k)
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a p p e n d i x  C 
INPUT DATA FOR 34 PROJECTS
T h i s  a p p e n d ix  p r o v i d e s  b o th  t h e  d e t e r m i n i s t i c  and s t o ­
c h a s t i c  d a t a  i n p u t s  f o r  a l l  t h i r t y - f o u r  p r o j e c t s .
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OUPBOB OKLAHOBA OHIVEBSITX BEAL ESTATE INVESTMENT ANALYSIS PBOGBAH 
COPYBIGHT BY THE UNIVERSITY OP OKLAHOMA, 1976 
THE ONIVEBSITY OP OKLAHOMA, COLLEGE OP BUSINESS 
REAL ESTATE PROGRAMS
Project # r
«••**•*« data RECAPITULATION • •  RUN NUMBER 1. *»•*»•♦*
*01 PROPERTY TYPE (N£VBES=1. ,0LDRES=2., N£MC0M=3., OLCCOH = 4 . ) 1.
*02 PROJECTED HOLDING PERIOD OP THE INVESTMENT IN YEARS 7.0
*03 NUMBER OP UNITS IN THE PROJECT 330.0
*04 AVERAGE NUMBER OP SQUARE FEET PER UNIT 709.00
*05 AVERAGE MONTHLY RENTAL PER UNIT B 1.00







*06 EXPECTED OCCUPANCY {%) 3 1.0000







*07 ANNUAL GROWTH OF THE RENTAL INCOME (% OR $AHT) R 1.0000
NUMBER OP PROBABILITY POINTS = 5
PROBABILITY VALUE





*08 TOTAL COST OP THE LAND 3 1431925.00
*09 COST OP ALL IMPROVEMENTS (TOTAL OR PER SQFT) 3 15.89
*10 INVESTORS REQUIRED RATE OP RETURN ON EQUITY (%) 0.1200
*11 REINVESTMENT RATE ON EQUITY CASH PLOW (%) 3 0.0600
*12 OPERATING EXPENSES (% OF Gfi INC OR SAHT 1ST YEAR) 3 1.0000







*13 ANNUAL GROWTH IN OPERATING EXPENSES (% OR SAMT) 3 1.0000






100. 0 .1 0 0 0 0
*14 DEPBEC METHOD (SL=1., 125%-1.25. 150%= 1 .5 , DD=2., SYD=3.) 2 .00
*15 DEPRECIABLE LIFE OF THE IMPROVEMENTS 40.0
16 SALVAGE VALUE OP THE DEPRECIABLE BASIS (%)   0 .0
*17 ORDINARY INCOME TAX RATE (X) 3 0.4000
*18 CAPITAL GAINS TAX RATE (X) 3 0.2500
*19 REVERSION AMOUNT (GROWTH % OR «SALES PRICE OR GIH) 3 1.0000







*20 SALES COMMISSION AT END OP THE HOLDING PERIOD (%) 3 0.1000
*21 INVESTORS SHORT TERM BORROWING BATE (X) 3 0.0800
*22 AMOUNT OP LOAN * ONE (SAMT OR X OP PURCHASE PRICE) 3 4350000.0000
*23 INTEREST BATE ON LOAN I ONE (X) 3 0.0975
*24 AMORTIZATION TERM OP LOAN # ONE IN YEARS 3 30.0
25 INPUT 1 .0  PGR LOAN OPTIONS, ELSE 0 .0  0.
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OUPBOB OKLAHOHi UNIVEBSIZÏ BEAL ESTATE INVESTMENT ANALISIS PBOGBAM 
COPYBIGHT er THE UNIVEBSITY OF OKLAHOMA, 1976 
THE UNIVEBSITY OF OKLAHOMA, COLLEGE OF BUSINESS 
BEAL ESTATE PBCGBAMS
Project #2
*•«••**« data BECAPITULATION *» BON NUHBEB 1 . * * * * * *
«01 PBOPEBTY TYPE (NEVBES=1. ,0LDBES'*2. , NEUCOHO . ,  OIDCOM=<l.
*C2 PBOJECTEO HOLDING PEBIOD OF THE INVESTMENT IN YEABS
*03 NUHBEB OF UNITS IN THE PBOJECT
*01 AVERAGE NUMBER OF SQUARE FEET PER UNIT
*05 AVERAGE MONTHLY RENTAL PER UNIT »



















'  100. 0.99000
*07 ANNUAL GROWTH OF THE RENTAL







*08 TOTAL COST OF THE LAND 3
1.0000
*09 COST OF ALL IMPROVEMENTS (TOTAL OB PER SQFT) 3 
*10 INVESTORS REQUIRED RATE OF RETURN ON EQUITY (%)
*11 REINVESTMENT RATE ON EQUITY CASH FLOW (X) 3 
*12 OPERATING EXPENSES (% OF GR INC OR SAMT 1ST YEAR) 3 







*13 ANNUAL GROWTH IN OPERATING EXPENSES (% OR SAHT) 3 



















DEPBEC METHOD (SL=1., 125S=1.2S, 150X=1.5, DD=2., SYD 
DEPRECIABLE LIFE OF THE IMPROVEMENTS 
SALVAGE VALUE OF THE DEPRECIABLE BASIS (X)
ORDINARY INCOME TAX BATE (X) 3
1=3.)
CAPITAL GAINS TAX RATE (X) 
REVERSION AMOUNT (GROWTH X 

















*20 SALES COMMISSION AT END OF THE HOLDING PEBIOD (X) 3 
•21 INVESTORS SHORT TERM BORROWING BATE (X) 3  
*22 AMOUNT OF LOAN I  ONE (SAMT OR X OF PURCHASE PRICE) 3
*23 INTEREST RATE ON LOAN I  ONE (X) 3
*21 AMORTIZATION TERM OF LOAN » ONE IN TEARS 3







CUPBOB OKLAHOMA UNIVERSITY REAL ESTATE INVESTMENT ANALYSIS PROGRAM 
COPYRIGHT BY THE UNIVERSITY OF OKLAHOMA, 1976 
THE UNIVERSITY OF OKLAHOMA, COLLEGE OP BUSINESS 
REAL ESTATE PROGRAMS
Project #3-
* * * * * *  DAT* RECAPITULATION *• RUN NUMBER 1. *******
*01 PROPERTY TYPE (NEHRES-1 . ,OLORES=2., N£HC0M=3., OLCCOM=A.) 
•02 PROJICTED HOLDING PERIOD OF THE INVESTMENT IN YEARS 
•03 NUMBER OF UNITS IN THE PROJECT 
•04 AVERAGE NUMBER OF SQUARE FEET PER UNIT 
•05 AVERAGE MONTHLY RENTAL PER UNIT 3 







•06 EXPECTED OCCUPANCY (X) 3 







*07 ANNUAL GBONTB OP THE RENTAL INCOME (% OR SAMT) 3







• 08 TOTAL COST OF THE LAND 3 
•09 COST OF ALL IMPROVEMENTS (TOTAL OB PER SQFT) 3 
•10 INVESTORS REQUIRED BATE OF RETURN ON EQUITY (%)
•11 REINVESTMENT BATE ON EQUITY CASH FLOH (X) 3
• 12 OPERATING EXPENSES (% OF GR INC OB SAMT 1ST YEAR) 3 







•13 ANNUAL 6B0HTH IN OPERATING EXPENSES (X OB SAHT) 3 
NUMBER OF PROBABILITY POINTS -  S 




100. 0 .1 0 0 0 0
DEPREC METHOD (SL=1., 125X=1.25, 150%=1.5, DD=2., SYD=3.) 
DEPRECIABLE LIFE OF THE IMPROVEMENTS 
SALVAGE VALUE OF THE DEPRECIABLE BASIS (X)
ORDINARY INCOME TAX RATE (X) 3
4.10.01.0
18980.001.00
1 .0 0 0 0






CAPITAL GAINS TAX RATE (X) 3














•  20 SALES COMMISSION AT END OF THE HOLDING PERIOD (X) 3 
•21 INVESTORS SHORT TERM BORROWING BATE (X) 3
•22 AMOUNT OF LOAN # ONE (SAMT OR X OF PURCHASE PRICE) 3
•23 INTEREST RATE ON LOAN t  ONE (X) 3
•24 AMORTIZATION TERM OF LOAN * ORE IN YEARS 3
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OOPEOB OKLAHOMA UNIVEBSITY REAL ESTATE INVESTMENT ANALYSIS PGOGBAN 
COPYRIGHT BY THE UNIVERSITY Of OKLAHOMA, 1976 
THE UNIVERSITY OF OKLAHOMA, COLLEGE OF BUSINESS 
BEAL ESTATE PROGRAMS
Project #4
•**««*•* d a ta  RECAPITULATION • •  BUN NUMBER 1. * * * * * * * *
• 01 PROPERTY TYPE (NB«HES=1. ,0LDBES=2. ,  NEHC0M=3. ,OIECOM=U. ) 1|.
*02 PROJECTED HOLDING PERIOD OF THE INVESTMENT IN YEARS 12.0
*03 NUMBER OF UNITS IN THE PROJECT 1.0
*01» AVERAGE NUMBER OF SQUARE FEET PER UNIT 229000.00
*05 AVERAGE MONTHLY RENTAL PEB UNIT 3 32083.00
*06 EXPECTED OCCUPANCY (X) 3 0.9999
07 ANNUAL GRORTH OF THE RENTAL INCOME (X OR SAMT) 3 0 .0
*08 TOTAL COST OF THE LAND 3 690000.00
*09 COST OF ALL IMPROVEMENTS (TOTAL OR FEB SQFT) 3 15.00
*10 INVESTORS REQUIRED RATE OF RETURN ON EQUITY (S) 0.1200
*11 REINVESTMENT RATE ON EQUITY CASH FLOH (%) 3 0.0600
12 OPERATING EXPENSES (X OF GR INC OR SAHT 1ST YEAR) 3 0 .0
13 ANNUAL GROWTH IN OPERATING EXPENSES (X OR SAMT) 3  0.0
*19 DEPREC METHOD (5L=1., 1251=1.25, 150X=1.5, DD=2., SYD=3.) 1.00
*15 DEPRECIABLE LIFE OF THE IMPROVEMENTS 60.0
16 SALVAGE VALUE OF THE DEPRECIABLE BASIS (X)  0.0
*17 ORDINARY INCOME TAX RATE (X )  3 0.9000
*18 CAPITAL GAINS TAX BATE (X)  3 0.2500
*19 REVERSION AMOUNT (GROWTH X OR SSALES PRICE OR GIM) 3 1.0000






100. 0 .1 2 0 0 0
•20 SALES COMMISSION AT END OF THE HOLDING PERIOD (X)  3 0.0500
*21 INVESTORS SHORT TERM BORROWING RATE (X) 3 0.0800
*22 AMOUNT OF LOAN * ONE (SAMT OB X OF PURCHASE PRICE) 3 3000000.0000
*23 INTEREST BATE ON LOAN * ONE (X) 3 0.0900
*29 AMORTIZATION TERM OF LOAN » ONE IN YEARS 3 25.0
25 INPUT 1 .0  FOR LOAM OPTIONS, ELSE 0 .0  0 .
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REAL ESTATE PBQGBAHS
Project #5"
DATA RECAPITULATION •* RUN NUHBEB 1. **»•**••
*01 PROPERTY TYPE (NEWRES=1.,0LDRES=2.,NEWC0N'3.,C1[C0M=1.
*02 PROJECTED HOLDING PERIOD OF THE INVESTMENT IN YEARS
*03 NUMBER OE UNITS IN THE PBOJECT
*01 AVERAGE NUMBER OF SQUARE FEET PEB UNIT
*05 AVERAGE MONTHLY RENTAL PER UNIT à




















*07 ANNUAL GROWTH OF THE RENTAL







*08 TOTAL COST OF THE LAND 8
1.0000
*09 COST OF ALL IMPROVEMENTS (TOTAL OR PEB SQFT) 8 
*10 INVESTORS REQUIRED RATE OF EETUBN ON EQUITY (X )
*11 REINVESTMENT BATE ON EQDITT CASH FLOW (%) 8 
*12 OPERATING EXPENSES (% OF GR INC OB SAMT 1ST YEAR) 8 
13 ANNUAL GROWTH IN OPERATING EXPENSES (X OB SAMT) 8 
*11 DEPREC METHOD (SL=1., 125X=1.25, 150X=1.5, DD=2., SID 
*15 DEPRECIABLE LIFE OF THE IMPROVEMENTS 
16 SALVAGE VALUE OF THE DEPRECIABLE BASIS (X)
*17 ORDINARY INCOME TAX RATE (X) 8 
*18 CAPITAL GAINS TAX RATE (X) 8 
*19 REVERSION AMOUNT 






(GROWTH, X OB SSALES PRICE OR GIM) 
5
8




0 .0 2 0 0  0.0 
1.50 









*20 SALES COMMISSION AT END OF THE BOLDING PERIOD (X) i 
*21 INVESTORS SHORT TERM BORROWING RATE (X) 8
*22 AMOUNT OF LOAN # ONE (SANT OB X OF PURCHASE PRICE)
*23 INTEREST RATE ON LOAN » ONE (X) 8
*21 AMORTIZATION TERM OF LOAN « OWE IN YEARS 8
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COPYRIGHT EY THE UNIVERSITY OP OKLAHOMA, 197b 
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REAL ESTATE PROGRAMS
Pro ject #6
DATA BECAPITULATION •* RUN NUMBER
*01 PROPERTY TYPE (NEWEES=1. ,0LDRES=2. , NENC0M=3.,0LCC0M=W.
*02 PROJECTED HOLDING PERIOD OF THE INVESTMENT IN YEARS
*03 NUMBER OF UNITS IN THE PROJECT
*0« AVERAGE NUMBER OF SQUARE FEET PER UNIT
*05 AVERAGE MONTHLY RENTAL PEB UNIT B



















*07 ANNUAL GROWTH OF THE RENTAL







*08 TOTAL COST OF THE LAND 3
INCOME
5
(X OR SAMT) Î 1 .0 0 0 0
*09 COST OF ALL IMPROVEMENTS (TOTAL OR PEB SQFT) 3 
*10 INVESTORS REQUIRED RATE OF EETUBN ON EQUITY (X) 
*11 REINVESTMENT RATE ON EQUITY CASH FLOW (X) 3 
*12 OPERATING EXPENSES (X OF GR INC OR SAMT 1ST YEAR) 
NUMBER OF PROBABILITY POINTS = 5
PROBABILITY VALUE
0. 0.01600
2 5 . 0.01760
50. 0.01800
75. 0.01840
100. 0 .0 2 0 0 0
*13 ANNUAL GROWTH IN OPERATING 























DEPREC METHOD (SL=1., 125X=1.25, 150X-1.5, DD=2., SYD=3.) 
DEPRECIABLE LIFE OF THE IMPROVEMENTS 
SALVAGE VALUE OF THE DEPRECIABLE BASIS (X)
ORDINARY INCOME TAX BATE (X) 3
OR SSALES 
5
PRICE OB GIH) a
CAPITAL GAINS TAX RATE (X)
REVERSION AMOUNT (GRCHTH X 






100. 11 .0 0 0 0 0
*20 SALES COMMISSION AT END OF THE HOLDING PERIOD (X) 3 
*21 INVESTORS SHORT TERM BORROWING RATE (X) 3
22 AMOUNT OF LOAN t  ONE (SAMT OE X OF PURCHASE PRICE) 3
23 INTEREST RATE ON LOAN I  ONE (X) 3
24 AMORTIZATION TERM OF LOAN I  ONE IN YEARS 3
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COPYBIGHT BY THE UNIVEBSITY OF OKLAHOMA, 1976 
THE UNIVERSITY OF OKLAHOMA, COLLEGE OF BUSINESS 
BEAL ESTATE PROGRAMS
Project #7"
•«****•• data BECAPITULATION •* BUN NUMBEH 1. «*♦•****
*01 PBOPEBTY TYPE (HEUBES=1. ,0LDBES*2.,  HEUC0H>3. ,  ClECOM=it.) U.
*02 PBOJECTED HOLDING PEBIOD OF THE INVESTMENT IN YEARS 15.0
*03 NUHBEB OF UNITS IN THE PBOJECT 1.0
*04 AVERAGE NUMBER OF SODARE FEET PEE UNIT 170000.00
*05 AVERAGE MONTHLY RENTAL PEB UNIT 3 1.00







•06 EXPECTED OCCUPANCY (X) à  1.00 00







*07 ANNUAL GBONTB OF THE RENTAL INCOME (% OB SAHT) 3 1.0000







*08 TOTAL COST OF THE LAND 3 1100000.00
*09 COST OF ALL IMPROVEMENTS (TOTAL OR PER SQFT) 3 15.40
*10 INVESTORS BEQUIRBO BATE OF EETUBN ON EQUITY (X) 0.1250
*11 REINVESTMENT BATE ON EQUITY CASH FLOW (T) 3 0.0600
*12 OPERATING EXPENSES (X OF SB INC OB SAMT 1ST YEAR) 3 1.0000







*13 ANNUAL GBONTB IN OFEBATING EXPENSES (X OR SAHT) 3 1.0000






«14 DEPBEC METHOD (SL=1., 125X=1.25, 1S0X=1.5, 0D=2., SYD=3.) 1.00
*15 DBPBECIABLS LIFE OP THE IMPROVEMENTS 25.0
16 SALVAGE VALOE OF THE DEPRECIABLE BASIS (X) 0.0
•17 OBDINARY INCOME TAX BATE (X) 3 0.4000
*18 CAPITAL GAINS TAX BATE (X) 3 0.2500
*19 BEVERSION AMOUNT (GBONTB X OB SSALES PRICE OR GIM) 3. 1.0000







«20 SALES COMMISSION AT END OF THE HOLDING PEBIOD (X) 3 0.0400
*21 INVESTORS SHORT TERM BOBRONING BATE (X) 3 0.0900
*22 AMOUNT OF LOAN > ONE (SAMT OB X OF PURCHASE PRICE) 5 2310000.0000
*23 INTEREST BATE ON LOAN # ONE (X) 3 0.0940
*24 AMORTIZATION TERM CP LOAN f  ONE IN YEABS 3 18.0
25 INPUT 1.0  FOB LOAN OPTIONS, ELSE 0 .0  0.
-  174 -
T3UPB0B OKLAHOMA UNIVERSITY HEAL ESTATE INVESTMENT ANALISIS PROGRAM 
COPYRIGHT BY THE UNIVERSITY OF OKLAHOMA, 1976 
THE UNIVERSITY OF OKLAHOMA, COLLEGE OF BUSINESS 
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Project #8
****•«•* DATA RECAPITULATION •*  RUN NUMBER 1. ********
*01 PROPERTY TYPE (HE8RES*1 . ,0LDRES*2., NEHC0M=3., OLCCOH*U. ) 3 .
*02 PROJECTED HOLDING PERIOD OF THE INVESTMENT IN YEARS 15.0
*03 NUMBER OF UNITS IN THE PROJECT 1.0
*0a AVERAGE NUMBER OF SQUARE FEET PER UNIT 81000.00
*05 AVERAGE MONTHLY RENTAL PER UNIT 8 1.00







*06 EXPECTED OCCUPANCY (X) a 1 .0000







*07 ANNUAL GROWTH OF THE RENTAL INCOME (% OR SAHT) i  1.0000







TOTAL COST OF THE LAND 3*08   500000.00
*09 COST OF ALL IMPROVEMENTS (TOTAL OB PER SQFT) 3 3770000.00
*10 INVESTORS REQUIRED RATE OF RETURN ON EQUITY (S) 0.1050
*11 REINVESTMENT RATE ON EQUITY CASH FLOW (I) 3 0.0600
*12 OPERATING EXPENSES (X OF GR INC OR SAHT 1ST YEAR) 3 1.0000







*13 ANNUAL GROWTH IN OPERATING EXPENSES (S OB SAMT) 3 1.0000
NUMBER OF PROBABILITY POINTS = 5
PROBABILITY VALOE





*19 DEPREC METHOD (SL=1., 1251=1.25, 1501=1.5, DD=2., SYD=3.) 1.50
*15 DEPRECIABLE LIFE OF THE IMPROVEMENTS 95.0
16 SALVAGE VALUE OF THE DEPRECIABLE BASIS (X) 0 .0
*17 ORDINARY INCOME TAX BATE (X) 3 0.9000
*18 CAPITAL GAINS TAX BATE (X) 3 0.2500
*19 REVERSION AMOUNT (GROWTH X OR SSALES PRICE OR GIM) 3 1.0000







*20 SALES COMMISSION AT END OF THE HOLDING PEBIOD (X) 3 0.0900
*21 INVESTORS SHORT TERM BORROWING BATE (X) 3 * 0.0900
*22 AMOUNT OF LOAN t  ONE (SAHT OR X OF PURCHASE PRICE) 3 3200000.0000
*23 INTEREST BATE ON LOAN I  ONE (X) 3 0.0900
*29 AMORTIZATION TERM OF LOAN * ONE IN YEARS 3 30.0
25 INPUT 1.0 FOR LOAN OPTIONS, ELSE 0 .0  0 .
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BEAL ESTATE PBOGRAHS
Project #9
DATA RECAPITULATION ** BUN NUHBEB 1.
•01 PBOPEBTY TYPE (NEHBES=1 .,0L0B£S=2., NEHCOM-3., OLCCOM=9. 
*02 PROJECTED HOLDING PERIOD OF THE INVESTMENT IN YEARS 
*03 NUMBER OF UNITS IN THE PBOJECT 
*09 AVEBAGE NUMBER OF SQUARE FEET PEB UNIT 
*05 AVERAGE MONTHLY RENTAL PEB UNIT 3  







*06 EXPECTED OCCUPANCY (X) 3 .







*07 ANNUAL GBOHTH OF THE RENTAL INCOME (X OR SAHT) 5























1 . 0 0 0 0
COST OF ALL IMPROVEMENTS (TOTAL OB PER SQFT) 8 
INVESTORS REQUIRED BATE OF BETUBN ON EQUITY (X)
REINVESTMENT BATE ON EQUITY CASH FLOW (X) 8 
GPEBATIHG EXPENSES (X OF GR INC OB SAMT 1ST YEAR) 8 







*13 ANNUAL GBOHTH IN OPERATING EXPENSES (X OR SAMT) 8 1.0000
NUMBER OF PROBABILITY POINTS = 5
IBOBABILITY VALUE





*19 DEPBEC METHOD (SL=1., 125X=1.25, 150*=1.5, DD=2., SYD=3.) 1.50
*15 DEPRECIABLE LIFE OF THE IMPROVEMENTS 50.0
16 SALVAGE VALUE OF THE DEPBECIAELE BASIS (X) 0 .0
*17 ORDINARY INCOME TAX RATE (X) 8 0.9000
*18 CAPITAL GAINS TAX RATE (X) 8 0.2500
*19 REVERSION AMOUNT (GROWTH X OB SSALES PRICE OB GIH) 8 1.0000
NUHBEB OF PBOBABILITY POINTS ~ 5
PROBABILITY VALUE





*20 SALES COMMISSION AT END OF THE HOLDING PERIOD (X) 8 0.0350
*21 INVESTORS SHORT TERM BORROWING RATE (X) 8 0.0900
22 AMOUNT OF LOAN » ONE (SAHT OP X OF PURCHASE PRICE) 8  0 .0
23 INTEREST RATE ON LOAN t  ONE (X) 8 0 .0
29 AMORTIZATION TERM OF LOAN « ONE IN TEARS 8 0 .0
25 INPUT 1 .0  FOB LOAN OPTIONS, ELSE 0 .0  0.
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BEAL ESTATE PBOGRAHS
Project #10
DATA BECAPITULATION ** BON NUHBEB 1.
*01 PBOPEBTY TYPE (H EUBES= 1. ,0LDBES=2. , N EHC0N*3 . ,OlCCOH=<t.
*02 PROJECTED HOLDING PEBIOD OF THE INVESTMENT IN YEARS
*03 NUMBER OE UNITS IN THE PROJECT
*0U AVEBAGE NUMBER OF SQUARE FEET PEB UNIT
*05 AVEBAGE MONTHLY RENTAL PER UNIT 3










*06 EXPECTED OCCUPANCY (X) 9













*07 ANNUAL GROWTH OF THE RENTAL INCOME (% OR $AHT) i







*08 TOTAL COST OF THE LAND 3 
*09 COST OF ALL IMPROVEMENTS (TOTAL OB PER SQFT) 9 
*10 INVESTORS REQUIRED BATE OF RETURN ON EQUITY (%)
*11 REINVESTMENT RATE ON EQUITY CASH FLOW («) 9 
*12 OPERATING EXPENSES (X OF GR INC OB SAHT 1ST YEAR) 9 







*13 ANNUAL GROWTH IN OPERATING EXPENSES (% OB SAHT) 3 







*14 DEPBEC METHOD (SL=1., 125%=1.25, 150*=1.5, DD=2., SYD=3.) 
*15 DEPRECIABLE LIFE OF THE IMPROVEMENTS 
16 SALVAGE VALOE OF THE DEPRECIABLE BASIS (X)
*17 ORDINARY INCOME TAX BATE <X) 9 
*18 CAPITAL GAINS TAX RATE (%) 9
*19 BEVERSION AMOUNT (GROWTH % OB SSALES PRICE OR GIH) 9







*20 SALES COMMISSION AT END OF THE HOLDING PEBIOD (%) 9 
*21 INVESTORS SHORT TERM BORROWING RATE (%) 9
*22 AMOUNT OF LOAN » ONE (SAHT OB % OF PURCHASE PRICE) 9
*23 INTEREST RATE ON LOAN # ONE (%) 9 
*24 AMORTIZATION TERM OF LOAN * ONE IN YEARS 9 
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REAL ESTATE PROGRAMS
Project #11
•*•«**** data RECAPITULATION ** RON NUMBER 1. •»*•*••♦
*01 PROPERTY TYPE (NEHRES=1. ,0LDEES=2., NENC0H=3. , 01EC0M=U.) 2.
•02 PROJECTED HOLDING PERIOD OF THE INVESTMENT IN YEABS 10.0
*03 NUHBEB OP UNITS IN THE PROJECT 280.0
*04 AVERAGE NUMBER OF SQUARE FEET PEB UNIT 785.00
*05 AVEBAGE MONTHLY RENTAL PER OMIT 9 1.00







*06 EXPECTED OCCUPANCY (X) 9 1.0000







*07 ANNUAL GROWTH OF THE RENTAL INCOME (X OR SAHT) 3 1.0000







*08 TOTAL COST OF THE LAND 9 280000.00
*09 COST OF ALL IMPROVEMENTS (TOTAL OB PER SQFT) 9 17.00
*10 INVESTORS REQUIRED RATE OP RETURN ON EQUITY (X) 0.1500
*11 r e i n v e s t m e n t  r a t e  o n  EQUITY CASH FLOW (X) 9 0.0600
*12 OPERATING EXPENSES (X OF GR INC GR $AMT 1ST YEAR) 9 1.0C0O







*13 ANNUAL g r o w t h  IN OPERATING EXPENSES (X OB $AHT) 3 1.0000





*14 DEPBEC METHOD (SL=1., 125X»1.25, 150X=1.5, DD=2., SYD=3.) 1.25
*15 DEPRECIABLE LIFE OF THE IMPROVEMENTS 37.0
16 SALVAGE VALUE OF THE DEPRECIABLE BASIS (X) 0.0
*17 ORDINARY INCOME TAX BATE (X) 9 0.4000
*18 CAPITAL g a i n s  TAX RATE (X) 9 0.2500
*19 REVERSION AMOUNT (GROWTH X OR SSALES PRICE OB GIH) 9 1.0000







«20 SALES COMMISSION AT END OF THE HOLDING PERIOD (%) 9 0.0350
*21 INVESTORS SHORT TERM BORROWING RATE (X) 9 0.0900
*22 AMOUNT OF LOAN * ONE (SAHT OR X OF PURCHASE PRICE) 9 2500000.0000
*23 INTEREST RATE ON LOAN t  ONE (X) 9 0.0950
*24 AMORTIZATION TERM CF LOAN I ONE IN YEARS 9 30.0
25 INPUT 1.0  FOB LOAN OPTIONS, ELSE 0 .0  0.
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BEAL ESTATE PROGRAMS
Project #12
* « • • • •« •  data RECAPITULATION ** BUN NUMBER 1.
*01 PROPERTY TYPE (NEWBES=1.,OLDRES=2.,NEWCOM=3.,OIUCOM=H.
*02 PROJECTED HOLDING PERIOD OF THE INVESTMENT IN YEARS
*03 NUMBER OE UNITS IN THE PBOJECT
*01 AVERAGE NUMBER OF SQUARE FEET PER UNIT












*06 EXPECTED OCCUPANCY (%) 3 1.0000
NUMBER OP PROBABILITY POINTS * 5
PBOBABILITY VALUE




'  100. 0.97700
*07 ANNUAL GROBTH OF THE RENTAL INCOME (X OR SAMI) 3 1.0000







*08 TOTAL COST OF THE LAND 3 112500.00
*09 COST OF ALL IMPROVEMENTS (TOTAL OR PER SQFT) 3 830000.00
*10 INVESTORS REQUIRED RATE OF RETURN ON EQUITY (S) 0.1900
*11 REINVESTMENT RATE ON EQUITY CASH FLOW (%) 3 0.1000
*12 OPERATING EXPENSES (X CP GR INC OB SAMT 1ST YEAR) 3 1.0000







*13 ANNUAL GROWTH IN OPERATING EXPENSES (X OB SAMT) 3 1.0000







*19 DEPREC METHOD (SL=1., 125X=1.25, 150X=1.5, DD=2., SYD=3.) 1.25
*15 DEPRECIABLE LIFE OF THE IMPROVEMENTS 95.0
16 SALVAGE VALUE OP THE DEPRECIABLE BASIS (X) 0.0
*17 ORDINARY INCOME TAX RATE (X) 3 0.9000
*18 CAPITAL GAINS TAX BATE (X) 3 0.2500
*19 REVERSION AMOUNT (GROWTH X OR SSALES PRICE OR GIM) 3 1.0000







*20 SALES COMMISSION AT END OF THE HOLDING PEBIOD (X) 3 0.0600
*21 INVESTORS SHORT TERM BORROWING BATE (X) 3 0.1000
*22 AMOUNT OF LOAN « ONE (SAMT OR X OF PURCHASE PRICE) 3 690000.0000
*23 INTEREST RATE ON LOAN # ONE (X) 3 0.0950
*29 AMORTIZATION TERM CF LOAN * ONE IN YEARS 3 28.0
25 INPUT 1.0 FOR LOAN OPTIONS, ELSE 0.0  0.
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REAL ESTATE PROGRAMS
Project #13
***$,**« DATA RECAPITULATION »• BUN NUMBER 1. •***••*»
*01 PROPERTY TYPE (NBHEES-1 . ,0LDBES=2. , N£HC0M = 3 . , ULCCOH-U.) 2.
*02 PROJECTED HOLDING PEBIOD OF THE INVESTMENT IN YEARS 10.0
•03 NUHBEB OF UNITS IN THE PROJECT 1.0
*01 AVEBAGE NUHBEB OF SQOABE FEET PEB UNIT 652.00
*05 AVERAGE MONTHLY RENTAL PER UNIT B 1.00







*06 EXPECTED OCCUPANCY (%) 3 . 1.0000







*07 ANNUAL GROWTH OF THE RENTAL















*09 COST OF ALL IMPROVEMENTS (TOTAL OB PER SQFT) 3 
*10 INVESTORS REQUIRED BATE OF BETOBN ON EQUITY (S)
*11 REINVESTMENT RATE CN EQUITY CASH FLOW (X) 3 0.
*12 OPERATING EXPENSES (X OF GR INC OR SAMT 1ST YEAR) 3 1







*13 ANNUAL GROWTH IN OPERATING EXPENSES (S OR SAHT) 3 1.0000
NUMBER OF PROBABILITY POINTS = 5






*11 DEPREC METHOD (SL=1., 125%= 1 .25 , 150%=1.5, DD=2., SYD=3.) 1
*15 DEPRECIABLE LIFE OF THE IHPBOVEHENTS 10
16 SALVAGE VALUE OF THE DEPRECIABLE BASIS (X) 0.
*17 ORDINARY INCOME TAX BATE (X) 3 0.
*18 CAPITAL GAINS TAX RATE (X) 3 0.
*19 REVERSION AMOUNT (GROWTH X OB SSALES PRICE OB GIN) 3 1.







*20 SALES COMMISSION AT END OF THE HOLDING PERIOD (X) 3 0.
*21 INVESTORS SHORT TERM BORROWING BATE (X) 3 0.
*22 AMOUNT OF LOAN I  ONE (SAMT OE X OF PURCHASE PRICE) 3 0.
*23 INTEREST RATE ON LOAN I  ONE (X) 3 0.
*21 AMORTIZATION TERN OF LOAN • ONE IN YEABS 3 25.
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BEAL ESTATE PROGRAMS
P roject #14
**••**«* DATA RECAPITULATION ** BUM NUMBER 1.
*01 PROPERTY TYPE (NEWBES=1. ,0LDRES=2., NEWC0M=3. ,OLCCOM = N. ) 1.
*02 PBOJECTED HOLDING PERIOD OF THE INVESTMENT IN YEARS 10.0
*03 NUMBER OF UNITS IN THE PROJECT 1.0
*04 AVERAGE NUMBER OF SCUABE FEET PEB UNIT 193837.00
*05 AVEBAGE MONTHLY RENTAL PEB DNIT B 1.00







*06 EXPECTED OCCUPANCY {%)  3 1.0000





75. 0.96000'  100. 1.00000
*07 ANNUAL GBOHTH OF THE RENTAL INCOME (% OB SAMT) 3 1.0000







*08 TOTAL COST OF THE LAND 3 1000000.00
*09 COST OF ALL IMPROVEMENTS (TOTAL OB PEB SQFT) a 3752100.00
*10 INVESTORS REQUIRED RATE OF BETOBN ON EQUITY (») 0. 1000
* 1 1 REINVESTMENT BATE ON EQUITY CASH FLOW (X)  3 0.0600
*12 OPERATING EXPENSES (X CF GR INC OB SAMT 1ST YEAR) 3 1.0000
(S OB SAHT) a







*13 ANNUAL GROWTH IN OPERATING EXPENSES 







DEPBEC METHOD (SL=1., 125X=1.25, 150S=1.5, DD=2. 
DEPBECIAELE LIFE OF THE IMPROVEMENTS 
SALVAGE VALUE OF THE DEPRECIABLE BASIS (%) 









PRICE OB GIH) a
CAPITAL GAINS TAX BATE (%)
RBVEBSION AMOUNT (GROWTH % OE SSALES 







*20 SALES COMMISSION AT END OF THE HOLDING PERIOD (X) è  
*21 INVESTORS SHORT TERM BORROWING BATE (X) i
*22 AMOUNT OF LOAN « ONE (SAMT OR % OF PURCHASE PRICE) d
*23 INTEREST RATI ON LOAN I ONE (X) 3
*24 AMORTIZATION TERM OF LOAN # ONE IN YEARS 3

















OUPBOB OKLAHOMA DHIVEBSIIX BEAL ESTAIS IHTESTMENT AKALXSXS PBOGBAM 
COPXBIGHI Bï THE UNITEBSIIT OF OKLAHOMA, 1976 
THE ONIVEBSITY OF OKLAHOMA. COLLEGE OF BUSINESS 
BEAL ESTATE PBOGBAMS
Project #15
******** DATA BECAPITULATION • •  BON NUHBEB 1, ********
*01 PBOPEBTY TYPE (NEBBES=1.,0LDBES>2..NEUC0H=3.,0LLC0H=4.
*02 PBOJECTED HOLDING PEBIOD OF THE INVESTMENT IN YEABS
*03 NUHBEB OF UNITS IN THE PBOJECT
*04 AVEBAGE NUHBEB OF SCUABE FEET PEB UNIT
*05 AVEBAGE MONTHLY BENTAL PEB UNIT 3







EXPECTED OCCUPANCY (%) 3
ANNUAL GBONTB OF THE BENTAL INCOME (E OB $AMT) 3 
TOTAL COST OF THE LAND 3
COST OF ALL IHPBOVEHENTS (TOTAL OB PEB SQFT) 3 
INVESTOBS BEQUIBED BATE OF BETOBN ON EQUITY (%) 
REINVESTMENT BATE ON EQUITY CASE FLON '  (%) 3  
OPEBATING EXPENSES (X OF GB INC OB SAHT 1ST YEAB) 3  














•  15 
16 








DEPBEC METHOD (SL~1., 125X=1.25, 150X=1.5. DD>2., SYD=3.) 
DEPBECIAELE LIFE OF THE IHPBOVEHENTS 
SALVAGE VALOE OF THE DEPBECIAELE BASIS- (X)
OBDINABY INCOME TAX BATE (X)  3 
CAPITAL GAINS TAX BATE (X) 3
BEVEBSION AMOUNT (GBOHTH X OB SSALES PRICE OB GIM) 3 
SALES COMMISSION AT END OF THE HOLDING PEBIOD (X) 3 
INVESTORS SHORT TERM BOBRONING BATE (X) 3 
AMOUNT OF LOAN * ONE (SAMT OB X OF PURCHASE PRICE) 3 
INTEREST BATE ON LOAN f ONE (X) 3 
AHOBIIZATION TEBB OF LOAN # ONE IN YEABS 3 



















OUPBOB OKLAHOMA UNIVEBSITY BEAL ESTATE INVESTMENT ANALISIS PBOGBAM 
COPYRIGHT BY THE UNIVEBSITY OP OKLAHOMA, 1976 
THE UNIVERSITY OF OKLAHOMA, COLLEGE OP BUSINESS 
BEAL ESTATE PBOGBAMS
Project #16
$*$****$ data BECAPITULATION • •  BON NUMBER 1.
*01 PROPERTY TYPE (N EHBES= 1. ,0LDBES=2. ,NENC0M = 3 . ,OICCOM=I>.} 3.
*02 PBOJECTED HOLDING PEBIOD OF THE INVESTMENT IN YEABS 7.0
*03 NUMBER OP UNITS IN THE PROJECT 116.0
*01 AVEBAGE NUMBER OF SQUARE FEET PER UNIT 165.00
*05 AVEBAGE MONTHLY BENTAL PEB UNIT 3 1.00







*06 EXPECTED OCCUPANCY (%} 3 1.0000






'  100. 1.00000
*07 ANNUAL GBOHTH OF THE RENTAL







*08 TOTAL COST OF THE LAND 3
(X OR SAHT) 8 1.0000
1150000.00
•09 COST OF ALL IMPROVEMENTS (TOTAL OB PER SQFT) 3  7359000.00
*10 INVESTORS REQUIRED BATE OF EETUBN ON EQUITY ( X )  0.0675
*11 REINVESTMENT BATE ON EQUITY CASH FLON (X )  3 0.0800
*12 OPEBATING EXPENSES (X  CF GB INC OB SAMT 1ST YEAB) 3 0.5300
*13 ANNUAL GROWTH IN OPERATING EXPENSES (X OE SAMT) 3 1.0000







*11 DEPREC METHOD (SL=1., 125X=1.25, 150X=1.5, DD=2., SYD=3.) 1.00
*15 DEPRECIABLE LIFE OF THE IMPBOVEMENTS 20.0
16 SALVAGE VALUE OF THE DEPBECIABIE BASIS (X )  0.0
*17 ORDINARY INCOME TAX RATE (X) 3 0.1000
*18 CAPITAL GAINS TAX BATE (X) 3 0.2500
*19 REVEBSION AMOUNT (GBCBTH X OB SSALES PRICE OR GIM) 3  1.0000







*20 SALES COMMISSION AT END OF THE HOLDING PERIOD (%) 3 0.0300
*21 INVESTORS SHORT TERM BOBRONING BATE (X) 3 0.0700
*22 AMOUNT OF LOAN « ONE (SAMT OB X Of PU8CHASB PRICE) 3  0.7500
*23 INTEREST RATE OH LOAN # ONE (X) 3  0.0975
•21 AMORTIZATION TERM Of LOAN I  ONE IN YEABS 3  25.0
*25 INPUT 1 .0  FOB LOAN OPTIONS, ELSE 0 .0  12.
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Project #17
**««**•* data RECAPITULATION ** BUN NUMBER 1. •»*•***•
• 01 PROPERTY TYPE (NENRES = 1. ,0LDBES=2., MEHC0H=3., OLCCOH=N.)
•02 PROJECTED HOLDING PERIOD OF THE INVESTMENT IN YEARS 10.0
•03 NUMBER OF UNITS IN THE PROJECT 1.0
•ON AVERAGE NUMBER OF SQUARE FEET PER UNIT 157016.00
•OS AVEBAGE MONTHLY RENTAL PEB UNIT a 1.00







*06 EXPECTED OCCUPANCY (K) a 1.0000







•07 ANNUAL GROWTH OF THE BENTAL INCOME (X OR SAMI) 3 1.0000






•08 TOTAL COST OF THE LAND 3 450000.00
•09 COST OF ALL IMPROVEMENTS (TOTAL OR PER SQFT) B 2292000.00
•10 INVESTORS REQUIRED RATE OF RETURN ON EQUITY (X) 0.1100
•11 REINVESTMENT RATE ON EQUITY CASH FLOW (X) 3 0.0600
• 12 OPERATING EXPENSES (X CF GB INC CB SAHT 1ST YEAB) 4 0.6500
•13 ANNUAL GROWTH IN OPERATING EXPENSES (X OB SAHT) 3 1.0000






•  14 DEPBEC METHOD (SL=1., 125X-1.25, 150X=1.5, DD=2., SYD=3.) 0.10
•15 DEPRECIABLE LIFE OF THE IMPROVEMENTS 40.0
16 SALVAGE VALUE OF THE DEPRECIABLE BASIS (X ) ' " 0.0
*17 ORDINARY INCOME TAX RATE (X) 9 0.4000
•18 CAPITAL GAINS TAX RATE (X) 3 0.2500
•  19 REVERSION AMOUNT (GROWTH X OR SSALES PRICE OR GIM) 3 1.0000







• 20 SALES COMMISSION AT END OF THE HOLDING PERIOD (X) 3 0.0600
• 21 INVESTORS SHORT TEEM BORROWING RATE (X) 3 0.0850
*22 AMOUNT OF LOAN t  ONE (SAMT OR X OF PURCHASE PRICE) 3 0.7500
•23 INTEREST RATE OR LOAN I  ONE (X) 3 0.0950
*24 AMORTIZATION TERM OF LOAN « ONE IN YEARS 3 25.0
25 INPUT 1.0  FOB LOAN OPTIONS, ELSE 0 .0  0.
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Project #18
******** data BECAPITULATION ** BUN NUHBEB 1. ********
*01 PBOPEBTY TYPE (NE8BES=1. ,0LDBES=2. , NEWC0M=3. ,OLCCOH=U. ) 1.
•02 PBOJECTED HOLDING PEBIOD OF THE INVESTMENT IN YEABS 10.0
*03 NUHBEB OF UNITS IN THE PBOJECT 1.0
•ON AVEBAGE NUHBEB OF SQUAB: FEET PEB UNIT 21N1N1.00
•OS AVEBAGE MONTHLY BENTAL PEB UNIT a 1.00







•06 EXPECTED OCCUPANCY (%) 3 1.0000






'  100. 0.98500
• 07 ANNUAL GBOHTH OF THE RENTAL







• 08 TOTAL COST OF THE LAND 3
1.0000
1039000.00
•09 COST OF ALL IHPBOVEHENTS (TOTAL OB PEB SQFT) d 3961000.00
•10 INVESTOBS BEQUIBED BATE OF BETUBN ON EQOIII (S) 0.1100
•11 BEINVESTMBNT BATE ON EQUITY CASH FLON (%) 8 0.0600
•12 OPEBATING EXPENSES (X OF GB INC OB SAHT 1ST YEAB) 3 328277.0000
•13 ANNUAL GBONTH IN OPEBATING EXPENSES (X OB SAHT) « 1.0000







*19 DEPBEC METHOD (SL=1., 125X«1.25, 150X=1.5, D0=2., SYD=3.) 2.00
•IS  DEPBECIABLE LIFE OF THE IMPBOVEMENTS 40.0
16 SALVAGE VALUE OF THE DEPBECIABLE BASIS (X) 0.0
• 17 OBDINABY INCOME TAX BATE (X) 3 0.4000
•18 CAPITAL GAINS TAX BATE (X) 3 0.2500
• 19 BEVEBSION AMOUNT (GBCNTH X OB SSALES PBICE OB GIH) 3 1.0000




50. 6 . OCOOO
75. 6.50000
100. 7.00000
• 20 SALES COMMISSION AT END OF THE HOLDING PEBIOD (X) 3 0.0600
♦21 INVESTORS SHORT TERM I40RR0HING KATE (X) 3 0.0H50
♦ 22 AMOUNT OF LOAN • ONE (SAMT OB X OF PURCHASE PRICE) 3 0.7500
• 23 INTEREST BATE CN LCAN « ONE (X) 3 0.0950
• 24 ANOBTIZATION TERM OF LOAN 1 ONE IN YEABS 3 30.0
25 INPUT 1.0 FOB LOAN OPTIONS, ELSE 0.0 0.
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Project #19
••*•*«** DATA BECAPITULATION *• RUN NUMBER 1.
*01 PBOPERTX TYPE (NEWBES=1.,0LDBES=2. ,NEWC0M=3.,01CC0M=1.
*02 PBOJECTED HOLDING PERIOD OF THE INVESTMENT IN YEARS
*03 NUHBEB Of UNITS IN THE PROJECT
*09 AVEBAGE NUMBER OF SQUARE FEET PER UNIT
*05 AVERAGE MONTHLY RENTAL PER UNIT a




















*07 ANNUAL GROWTH OF THE RENTAL







*08 TOTAL COST OF THE LAND 3
1.0000
*09 COST OF ALL IMPROVEMENTS (TOTAL OR PER SQFT) 3 
*10 INVESTOBS REQUIRED BATE OF RETURN ON EQUITY (%)
*11 REINVESTMENT BATE ON EQUITY CASH FLOH (%) 3 
*12 OPERATING EXPENSES (X OF GB INC OB SAHT 1ST YEAR) 3 







>13 ANNUAL GROWTH IN OPERATING EXPENSES (X OR SAHT) 3 












DEPREC METHOD (SL=1., 125S=1.25, 150X=1.5, DD=2., SYD=3.) 
DEPRECIABLE LIFE OF THE IMPROVEMENTS 
SALVAGE VALUE OF THE DEPBECIABLE BASIS (X)
OBDINABY INCOME TAX RATE (X )  3  






'19 BEVERSION AMOUNT (GROWTH X OR SSALES PBICE OR GIM) 3 

















20 SALES COMMISSION AT END OF THE HOLDING PERIOD (X) 3
21 INVESTORS SHOBT TERM BORROWING BATE (X) 3
22 AMOUNT OF LOAN « ONE (SANT OR X CF PURCHASE PRICE) 3
23 INTEREST RATE CN LOAN t  ONE (X)  3
29 AMORTIZATION TERM OF LOAN t  ONE IN YEARS «
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DATA RECAPITULATION ** BUN NUHUEB 1,
♦01 PROPERTY TYPE (NEURES=1 . ,0LDHES=2., NEUC0M=3., 0LEC0M=4.) 3.
♦02 PROJECTED HOLDING PERIOD OF THE INVESTMENT IN YEARS 25.0
♦03 NUMBER OF UNITS IN THE PBOJECT 1.0
♦ 01* AVERAGE NUMBER OF SQUARE FEET PEB UNIT 38720.00
♦05 AVERAGE MONTHLY RENTAL PER UNIT E 9805.00
♦06 EXPECTED OCCUPANCY (K) 3 0.9999
♦ 07 ANNUAL GROWTH OF THE BENTAL INCOME (X OR SAMT) i  0 .0
♦08 TOTAL COST OF THE LAND 3 931000.00
♦09 COST OF ALL IHPBOVEHENTS (TOTAL OB PEB SQFT) 3 17.90
♦10 INVESTORS REQUIRED RATE OF RETURN ON EQUITY (X) 0.1100
♦11 REINVESTMENT RATE ON EQUITY CASH FLOW (X) 3 0.0600
♦12 OPEBATING EXPENSES (X OF GR INC OB SAHT 1ST YEAR) 3 0 .0
♦13 ANNUAL GROWTH IN OPERATING EXPENSES (X OR SAHT) 3 0 .0
♦19 DEPREC METHOD (SL=1., 125X=1.25, 150X=1.5, DD*2., SYD=3.) 1.50
♦15 DEPRECIABLE LIFE OF THE IMPROVEMENTS 50.0
16 SALVAGE VALOE OF THE DEPRECIABLE BASIS (X) 0 .0
♦ 17 OBDINARY INCOME TAX BATE (X) 3 0.9000
♦ 18 CAPITAL GAINS TAX RATE (X) 3 0.2500
♦19 REVERSION AMOUNT (GROWTH X OR SSALES PRICE OB GIH) 3 1.0000






♦ 20 SALES COMMISSION AT END OF THE HOLDING PERIOD (X) 3 0.0600
♦21 INVESTORS SHOBT TERM BOBBOHING BATE (X) 9 0.0850
♦22 AMOUNT OF LOAN * ONE (SAMT OR X OF PURCHASE PRICE) 3 0.7500
♦ 23 INTEREST RATE ON LOAN t  ONE (X) 3 0.0950
♦29 AMORTIZATION TERM CF LCAN « ONE IN YEABS 3 30.0
25 INPUT 1.0 FOB LOAN OPTIONS, ELSE 0 .0  0.
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Project #21
• data RECAPITULATION •*  R>UN NUMBER 1. ********
*01 PROPERTY TYPE (NEHBES* 1. , 0LDBES = 2. , N EUC0M=3. , OLCCOH*!*.
*02 PROJECTED HOLDING PERIOD OF THE INVESTMENT IN YEARS
*03 NUMBER OF UNITS IN THE PROJECT
*04 AVERAGE NUMBER OP SQUARE FEET PER UNIT
*05 AVERAGE MONTHLY RENTAL PER UNIT 9







*06 EXPECTED OCCUPANCY (%) 3







*07 ANNUAL GROWTH OF THE RENTAL INCOME (X OB SAMT) S 
NUMBER OF PROBABILITY POINTS = 5
PROBABILITY VALUE





*08 TOTAL COST OF THE LAND 3
*09 COST OF ALL IMPROVEMENTS (TOTAL OR PER SQFT) 3 
*10 INVESTORS REQUIRED RATE OF RETURN ON EQUITY (X)
*11 REINVESTMENT RATE ON EQUITY CASH FLOW (X) 3 
*12 OPERATING EXPENSES (X OF Gfi INC OB SAMT 1ST YEAR) 3. 







*13 ANNUAL GROWTH IN OPERATING EXPENSES 
NUMBER OF PROBABILITY POINTS = 5
PROBABILITY VALUE





DEPBEC METHOD (SL*1., 125X=1.25. 150X=1.5, DD=2.. SYD 
DEPRECIABLE LIFE OF THE IMPROVEMENTS 
SALVAGE VALUE OF THE DEPRECIABLE BASIS (X)
ORDINARY INCOME TAX BATE (X) 3 
CAPITAL GAINS TAX RATE (X) 3 
REVERSION AMOUNT (GROWTH X
1.
5.0 




































*20 SALES COMMISSION AT END OF THE HOLDING PERIOD (X) 3  
*21 INVESTORS SHORT TERM BORROWING BATE (X) 3 
*22 AMOUNT OF LOAN I  ONE (SAMT OB % OF PURCHASE PRICE) 3  
*23 INTEREST RATE ON LOAN # ONE (X)  3  
*24 AMORTIZATION TERM CF LOAN « ONE IN YEARS 3  
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DATA RECAPITULATION ** RUN NUMBER 1,
•  01 PROPERTY TYPE (NEWRES= 1. ,0LDRES=2. , HEHCUM=3. ,01CC0M=I*.
*02 PROJECTED HOLDING PERIOD OF THE INVESTMENT IN YEARS
*03 NUMBER OF UNITS IN THE PROJECT
*0U AVERAGE NUMBER OF SQUARE FEET PEN UNIT
•OS AVERAGE MONTHLY RENTAL PER UNIT i







•06 EXPECTED OCCUPANCY (%) 3 
NUMBER OF PROBABILITY POINTS = 5
PROBABILITY VALUE
0. 0.70000




*07' ANNUAL GROWTH OF THE RENTAL INCOME (X OR ÎAMT) i
NUMBER OP PROBABILITY POINTS = 5
PROBABILITY VALUE
6 .
1 0 . 0
239.0
646.00 








TOTAL COST OF THE LAND 3
EXPENSES (X OR SAMT) 3 
5
*08
*09 COST OF ALL IMPROVEMENTS (TOTAL OB PER SJFT) 3 
•10 INVESTORS REQUIRED BATE CF RETURN ON EQUITY (X)
•11 REINVESTMENT BATE ON EQUITY CASH FLOW (X) 3 
*12 OPERATING EXPENSES (X CF GB INC OR SAMT 1ST YEAR) 3 







*13 ANNUAL GROWTH IN OPERATING 
NUMBER OF PROBABILITY POINTS =
PROBABILITY VALUE





DEPREC METHOD (SL=1., 125X=1.25, 150X=1.5, DD=2., SYD 
DEPRECIABLE LIFE OF THE IMPROVEMENTS 
SALVAGE VALUE OF THE DEPRECIABLE BASIS (X) 
ordinary INCOME TAX RATE (X) 3 
CAPITAL GAINS TAX RATE (X) 3 
REVERSION AMOUNT (GROWTH X 







SALES COMMISSION AT END OF THE HOLDING PERIOD (X) 3 
INVESTORS SHORT TERM BORROWING BATE (X) 3 
AMOUNT OF LOAN t  ONE (SAMT OR X OF PURCHASE PRICE) 
INTEREST RATE ON LOAN t  ONE (X) 3 
AMORTIZATION TERM CF LOAN t  ONE IN YEARS 3 




0 . 1 2 0 0  
1 . 0 0 0 0
1.0000
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THE UNIVERSITY OF OKLAHOMA, COLLEGE OF BUSINESS 
REAL ESTATE PROGRAMS
Project #23













(% OB SAMT) a
*01 PROPERTY TYPE (NEWRES=1.,OLDRES=2.,NEWCOM=3.,OICCOM«4.
*02 PROJECTED HOLDING PERIOD OF THE INVESTMENT IN YEARS
*03 NUMBER OF UNITS IN THE PROJECT
*04 AVERAGE NUMBER OF SQUARE FEET PER UNIT
*05 AVERAGE MONTHLY RENTAL PER UNIT J







*06 EXPECTED OCCUPANCY (%) 3 






*07 ANNUAL GRONTH OF 







*08 TOTAL COST OF THE LAND 9
*09 COST OF ALL IMPROVEMENTS (TOTAL OR PER SQFT) 3 
*10 INVESTORS REQUIRED RATE CF RETURN ON EQUITY (%)
*11 REINVESTMENT BATE ON EQUITY CASH FLOW (T) 3 
*12 OPERATING EXPENSES (X OF GR 







*13 ANNUAL GROWTH IN OPERATING 





















INVESTORS SHORT TERM 






INC OR SAMI 1ST YEAR) 
5












DEPBEC METHOD (SL-1 ., 125%=1.25, 150%=1.5, DD-2., SYD=3.) 
DEPRECIABLE LIFE OF THE IMPROVEMENTS 
SALVAGE VALUE OF THE DEPRECIABLE BASIS (%)
OBDIHABY INCOME TAX RATE (%) 3 
CAPITAL GAINS TAX BATE (%) 3 






















AT END OF THE HOLDING PERIOD (%) 3 
BORROWING RATE (X) 3 
(SAMT OR X OF PURCHASE PRICE) 4
INTEREST RATE ON LOAN • ONE (X) 3 
AMORTIZATION TERM OF LOAN # ONE IN YEARS 
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Project #24
»***$,$* DMA RECAPITULATION ** BUN NUMBEB
•01 PBOPEBTY TYPE [NEWSES=1.,OLDBES=2.,NENCOM=3.,OLCCON=4.
•02 PBOJECTEE HOLDING PERIOD OF THE INVESTMENT IN YEARS
•03 NUMBEB OF UNITS IN THE PROJECT
• 01) AVERAGE NUMBER OF SQUARE FEET PER UNIT
•05 AVERAGE MONTHLY RENTAL PER UNIT 3










EXPECTED OCCUPANCY (X) 3
INCOME
5
(X OR JAHT) a
•  06







• 07 ANNUAL GROWTH OF THE RENTAL 







•08 TOTAL COST OF TUB LAND 3
•  09 COST OF ALL IMPROVEMENTS (TOTAL OR PER SQFT) 3 
•10 INVESTORS REQUIRED RATE OF RETURN ON EQUITY (X) 
•11 REINVESTMENT RATE ON EQUITY CASH FLOW (X) 3
• 12 OPERATING EXPENSES (X OF GR INC OR RAMI 1ST YEAR) 






*13 annual growth IN 






•  15 
16
•  17 
*18
•  19











0 . 1000 
0.0800 















DEPBEC METHOD (SL=1., 125X=1.2S, 150X=1.5, DD=2., SYD=3.) 
DEPRECIABLE LIFE OF THE IMPROVEMENTS 
SALVAGE VALUE CF THE DEPRECIABLE BASIS (X)
ORDINARY INCOME TAX BATE (X) 3 
CAPITAL GAINS TAX RATE (X) 3 














AT END OF THE*20   BOLDING PERIOD (X) 3
• 21 INVESTORS SHORT TERM BORROWING BATE (X) 3
• 22 AMOUNT OF LOAN * ONE (SAMT OB X OF PURCHASE PRICE) 3
• 23 INTEREST RATE ON LOAN I ONE (X) 3
•24 AMORTIZATION TERM OF LOAN I ONE IN YEARS 3
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REAL ESTATE PROGRAMS
Project #25
• * « •« •• •  data RECAPITULATION • •  BUM NUMBER 1.
*01 PROPERTY TYPE (NEWBES=1. ,0LDRES=2.,NEWC0M=3.,0LCC0M = H.)
*02 PROJECTED HOLDING PERIOD OF THE INVESTMENT IN YEARS
*03 NUMBER OF UNITS IN THE PROJECT
*09 AVERAGE NUMBER CF SQUARE FEET PER UNIT
*05 AVERAGE MONTHLY RENTAL PER UNIT é







*06 EXPECTED OCCUPANCY (%) 3







*07 ANNUAL G NORTH OF THE RENTAL INCOME (% OR SAMT) 3







*08 TOTAL COST OF THE LAND 3
•09 COST OF ALL IMPROVEMENTS (TOTAL OB PER SQFT) 3
*10 INVESTORS REQUIRED RATE OF RETURN ON EQUITY (X)
♦11 REINVESTMENT RATE ON EQUITY CASH FLOW (*) 3 
*12 OPERATING EXPENSES (X OF GR INC OR SAMT 1ST YEAR) 3 







*13 ANNOAL GROWTH IN OPERATING EXPENSES (X OB SAMT) 3 
NUMBER OF PROBABILITY POINTS = 5
PROBABILITY VALUE





*19 DEPBEC METHOD (SL=1., 125%= 1.25 , 150%= 1 .5 ,  DD=2., SYD=3. 
•15 DEPRECIABLE LIFE OF THE IMPROVEMENTS 
16 SALVAGE VALUE OF THE DEPRECIABLE BASIS (X)
*17 ORDINARY INCOME TAX RATE (X) 3
*18 CAPITAL GAINS TAX RATE (X) 3
*19 REVERSION AMOUNT (GROWTH % OR SSALES PRICE OR GIN) 3 







*20 SALES COMMISSION AT END OF THE HOLDING PERIOD (%) 3 
*21 INVESTORS SHORT TERM BORROWING RATE (%) 3
*22 AMOUNT OF LOAN I ONE (SAMT OE X OF PURCHASE PRICE) 3
*23 INTEREST RATI CK LOAN # ONE (X) 3
*29 AMORTIZATION TERN OF LOAN I ONE IN YEARS 3
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*»*•»**• D&TA RECAPITULATION *♦ RUN NUMBER 1. »*♦***•«
*01 PROPERTY TYPE (NEWRES»1 . ,0LDRES = 2 . , NEWC0M=3. ,0IBC0M=4 
*02 PROJECTED HOLDING PERIOD OF THE INVESTMENT IN YEARS 
*03 NUMBER OF UNITS IN THE PROJECT
*00 AVERAGE HUMBER OF SQUARE FEET PER UNIT 
*05 AVERAGE MONTHLY RENTAL PER UNIT a
*06 EXPECTED OCCUPANCY (%) 3
07 ANNOAL GROWTH OF THE RENTAL INCOME (X OR SAMT) d
*08 TOTAL COST OF THE LAND 3
*09 COST OF ALL IMPROVEMENTS (TOTAL OR PER SQFT) 3
*10 INVESTORS REQUIRED RATE OF RETURN ON EQUITY (X)
*11 REINVESTMENT RATE ON EQUITY CASH FLOW (X) 3
12 OPERATING EXPENSES (X OF GR INC OR SAMI 1ST YEAR) 3
13 ANNUAL GROWTH IN OPERATING EXPENSES (X OR SAMT) 3 
*19 DEPREC METHOD (SL=1., 12SX*1.2S, 1S0X=1.S, DD»2., SYD 
*15 DEPRECIABLE LIFE OF THE IMPROVEMENTS
16 SALVAGE VALUE OF THE DEPRECIABLE BASIS (X)
*17 ORDINARY INCOME TAX RATE (X) 3
*18 CAPITAL GAINS TAX RATE (X) 3
*19 REVERSION AMOUNT (GROWTH X OR SSALES PRICE OR GIB) 3






*20 SALES COMMISSION AT END OF THE HOLDING PERIOD (X) 3 
*21 INVESTORS SHORT TERM BORROWING RATE (X) 3
•22 AMOUNT OF LOAN t  ONE (SAMT OB X OF PURCHASE PRICE) 3
*23 INTEREST RATE ON LOAN « ONE (X) 3
*29 AMORTIZATION TERM OF LOAN # ONE IN YEARS 3
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DATA RECAPITULATION ** BUN NUHBEU 1.
*01 PROPERTY TYPE (NENRES=1. ,0LDBES-2., NEHC0H=3., OLCCOĤ N.
*02 PROJECTED HOLDING PERIOD OF THE INVESTMENT IN YEARS 
•03 NUMBER OE UNITS IN THE PROJECT
•OH AVERAGE NUMBER OF SQUARE FEET PEB UNIT
•05 AVERAGE MONTHLY RENTAL PER UNIT 3







«06 EXPECTED OCCUPANCY (K) 3






'  100 .  1.00000
•07 ANNUAL GROWTH OF THE RENTAL INCOME (% OB SAMT) i





1 0 0 . 0 . 1 0 0 0 0
•08 TOTAL COST OF THE LAND 3
• 09 COST OF ALL IMPROVEMENTS (TOTAL OB PER SQFT) 3 
*10 INVESTORS REQUIRED RATE OF RETURN ON EQUITY ( S )
•11 REINVESTMENT RATE ON EQUITY CASH FLOW (S) 3
*12 OPERATING EXPENSES (% CF GR INC OR SAMT 1ST YEAR) 3
• 13 ANNUAL GROWTH IN OPERATING EXPENSES (X OB SAMT) 3 







111 DEPBEC METHOD (SL=1., 125%* 1 .25 , 150X*1.5, DD=2., SXD*3.) 
*15 DEPRECIABLE LIFE OF THE IMPROVEMENTS 
16 SALVAGE VALUE OF THE DEPRECIABLE BASIS (%)
*17 ORDINARY INCOME TAX RATE (X) 3 
*18 CAPITAL GAINS TAX RATE (X) 3
*19 REVERSION AMOUNT (GROWTH X OR SSALES PRICE OR GIM) 3
NUMBER OF PROBABILITY POINTS * 5
PROBABILITY VALUE





*20 SALES COMMISSION AT END OF THE HOLDING PERIOD (X) 3
• 21 INVESTORS SHORT TERM BORROWING BATE (X) 3
*22 AMOUNT OF LOAN » ONE (SAMI OR X OF PURCHASE PRICE) 3
*23 INTEREST RATE OK LOAN t  ONE (X) 3 
•21 AMORTIZATION TERM CF LOAN • ONE IN TEARS 3 
*25 INPUT 1.0 FOB LOAN OPTIONS, ELSE 0.0
H.10.0I.0 
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DATA RECAPITULATION »» BUN NUMBEB 1. *******
*01 PBOPEBTY TYPE (NEWBE5=1.,OLDBES=2.,NEWCOM=3.,OLCCOM=U.)
*02 PBOJECTED HOLDING PEBIOO OF THE INVESTMENT IN YEABS
*03 NUMBEB OF UNITS IN THE PBOJECT
•CU AVERAGE NUMBEB CF SQUARE FEET PER UNIT
*05 AVERAGE MONTHLY RENTAL PEB UNIT 9







*06 EXPECTED OCCUPANCY (%) 3
*07 ANNUAL GRONTH OF THE RENTAL INCOME [% OB $ABT) 3


















COST OF ALL IMPROVEMENTS (TOTAL OB PEB SQFT) 3 
INVESTORS REQUIRED BATE OF RETURN ON EQUITY (%) 
REINVESTMENT BATE ON EQUITY CASH FLOW (f) 3 
OPERATING EXPENSES (S CF GB INC OB SAMT 1ST YSAB) 3 
NUMBEB OF PROBABILITY POINTS = 5
P80BABILITY VALUE





*13 ANNUAL GROWTH IN OPERATING EXPENSES (S OR SAMT) 3 







*14 DEPREC METHOD (SL=1.,  125%=1.25, 150T=1.S, DD=Z., SYD=3.) 
*15 DEPRECIABLE LIFE OF THE IMPROVEMENTS 
16 SALVAGE VALUE OF THE DEPRECIABLE BASIS (%)
*17 ORDINARY INCOME TAX BATE (X) 3 
•18 CAPITAL GAINS TAX BATE (S) 3
*19 REVERSION AMOUNT (GROWTH X OB SSALES PRICE OB GIM) 3 
NUMBEB OF PROBABILITY POINTS = 5
PROBABILITY VALUE





*20 SALES COMMISSION AT END OF THE HOLDING PERIOD (X) 3 
*21 INVESTORS SHORT TERM BORROWING RATE (X) 3 
*22 AMOUNT OF LOAN # ONE (SAMT OB X CF PURCHASE PRICE) 3 
*23 INTEREST RATE CN LOAN I ONE (X) 3 
*24 AMORTIZATION TERM OF LOAN t  ONE IN TEARS 3 
*25 INPUT 1 .0  FOB LOAN OPTIONS, ELSE 0.0
20000.00 
80000.00 
0 .1 0 0 0  
0. 1000 
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* **»•• ••  data HECAPITULA.TIOH RUN NUMBER 1. »***•♦»*
*01 PROPERTY TYPE (HERRES=1 . ,0LDRES-2..NERC0H=3. , 01CC0H=U.) 1.
*02 PROJECTED HOLDING PERIOD OF THE INVESTMENT IN YEARS 7.0
*03 NUMBEB OF UNITS IN THE PROJECT 236.0
*0« AVERAGE NUMBER OF SQUARE FEET PER UNIT 789.37
*05 AVERAGE MONTHLY RENTAL PER UNIT 3 1.00
NUMBER OF.PROBABILITY POINTS = 5
PROBABILITY VALUE





*06 EXPECTED OCCUPANCY (%) 3 1.0000







*07 ANNUAL GROWTH OF THE RENTAL INCOME (% OB SANT) 3 1.0000







*08 TOTAL COST OF THE LAND 3 245000.00
*09 COST OF ALL IMPROVEMENTS (TOTAL OR PER SQFT) 3 3155000.00
*10 INVESTORS REQUIRED BATE OF BETURN ON EQUITY 1») 0.1025
*11 REINVESTMENT RATE ON EQUITY CASH FLOW (X) 3 0.1000
*12 OPERATING EXPENSES (X OF GB INC OR SAMT 1ST YEAR) 3 1.0000







*13 ANNUAL GROWTH IN OPERATING EXPENSES (X OB SAMT) 3  1.0000






1 0 0 . 0 .1 2 0 0 0
*14 DEPBEC METHOD (SL=1., 125%=1.25, 150%=1.5, DD*2., SID=3.) 1.25
*15 DEPRECIABLE LIFE OF THE IMPROVEMENTS 30.0
16 SALVAGE VALUE OF THE DEPRECIABLE BASIS (%) 0.0
*17 ORDINARY INCOME TAX RATE (%) 3 0.4000
*18 CAPITAL GAINS TAX RATE (S) 3  0.2500
*19 REVERSION AMOUNT (GROWTH X OR SSALES PRICE OB GIM) 3  1.0000






«20 SALES COMMISSION AT END OF THE HOLDING PERIOD (X) 3  0.0200
*21 INVESTORS SHORT TERM BORROWING RATE (X) 3  0.0800
*22 AMOUNT OF LOAN # ONE (SAMT OB X OF PURCHASE PRICE) 3  2900000.0000
*23 INTEREST RATE ON LOAN # ONE (X) 3  0.0975
*24 AMORTIZATION TERM OF LOAN # ONE IN YEARS 3  30.0
*25 INPOT 1.0 FOB LOAN OPTIONS, ELSE 0 .0  30.
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**•*««*• DATA BECAPITULATIOB *• BUN NUMBEB 1.
*01 PROPERTY TYPE (NEHBBS»1..OL0BBS=2. ,N£BC0M=3 . ,OICCOH°<«. 
*02 PROJECTED HOLDING PERIOD OF IRE INVESTMENT IN YEARS 
*03 NOMBER OE UNITS IN THE PBOJECT 
*04 AVERAGE NUMBER OF SQUARE FEET PER UNIT 
*05 AVERAGE MONTHLY RENTAL PER UNIT i  





















*07 ANNUAL GROWTH OF THE RENTAL







*08 TOTAL COST OF THE LAND 3
1.0000
*09 COST OF ALL IMPROVEMENTS (TOTAL OB PER SQFT) 3 
•10 INVESTORS REQUIRED RATE OF BETURN ON EQUITY (%)
*11 REINVESTMENT RATE ON EQUITY CASH FLON (X) 3 
*12 OPERATING EXPENSES (X CF GR INC OR SAMT 1ST YEAR) 3 







*13 ANNUAL GRONTH IN OPERATING EXPENSES (X OB SAMT) S 







DEPREC METHOD (SL=1., 125S=1.25, 150S=1.5, DD=2.. SYD=3.) 
DEPRECIABLE LIFE OF THE IMPROVEMENTS 
SALVAGE VALUE OF THE DEPRECIABLE BASIS (X)











*19 OR SSALES PRICE OR GIM) 3
5
CAPITAL GAINS TAX RATE (X)
REVERSION AMOUNT (GRONTH X 






1 0 0. 120000.00000
*20 SALES COMMISSION AT END OF THE HOLDING PERIOD (X)  3  
*21 INVESTORS SHORT TERM BORROWING BATE (X) 3  
*22 AMOUNT OF LOAN » ONE (SAMT OB X OF PURCHASE PRICE) 3  
*23 INTEREST RATE ON LOAN * ONE (X )  3  
*24 AMORTIZATION TERM CF LOAN # ONE IN YEARS 3  
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DATA RECAPITULATION •* BUM NUMBER 1. *♦**••**
*01 PROPERTY TYPE (NEHRES=1 . ,0LDRES=2., N£MC0M=3., OLCCOM=tt.
*02 PROJECTED HOLDING PERIOD OF THE INVESTMENT IN YEARS
*03 NOMBER OF UNITS IN THE PROJECT
*04 average number of square FEET PER UNIT
*05 AVERAGE MONTHLY RENTAL PEB UNIT 3












*06 EXPECTED OCCUPANCY (X) 3 1.0000




.  50. 0.97000
75. 0.99000
100. 1.00000
*07 ANNUAL GROWTH OP THE RENTAL







*08 TOTAL COST OF THE LAND 3
(% OR SAMT) i 1 .0 0 0 0
*09 COST OF ALL IMPROVEMENTS (TOTAL OB PER SQFT) 3 
*10 INVESTORS REQUIRED RATE OF BETURN ON EQUITY (%)
•11 REINVESTMENT RATE ON EQUITY CASH FLOW (%) 3 
*12 OPERATING EXPENSES (% OF GR INC OR SAMT 1ST YEAR) 







ANNUAL GROWTH IN OPERATING EXPENSES (% OR SAMT) 3 
DEPREC METHOD (SL=1., 125»=1.25, 150%=1.5. DD=2., SYD 
DEPRECIABLE LIFE OF THE IMPROVEMENTS 
SALVAGE VALUE OF THE DEPRECIABLE BASIS {%)
ORDINARY INCOME TAX RATE (%) 3
96000.00 
240000.00 
0 .1 2 0 0  
0.0600 









SSALES PRICE OE GIM) 3
CAPITAL GAINS TAX BATE (X) 3 
REVERSION AMOUNT (GROWTH X OE 







*20 SALES COMMISSION AT END OF THE HOLDING PERIOD (X) 3 
*21 INVESTORS SHORT TERM BORROWING BATE (X) 3 
*22 AMOUNT OF LOAN * ONE (SAMT OB X OF PURCHASE PRICE) 3
*23 INTEREST BATE ON LOAN * ONE (X) 3
*24 AMORTISATION TERM OF LOAN I ONE IN YEABS 3
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DATA BECAPITUIATION HUN NUMBEB 1.
*01 PBOPEBTY TYPE (NEHBES*1 . ,0LDBES*2., N£HC0H«3., OlCCOH-4.
*02 PBOJECT EC HOLDING PEBIOD OF THE INVESTMENT IN YEAHS
*03 NUMBEB OF UNITS IN THE PBOJECT
*0U AVEBAGE NUMBEB CF SQOABE FEET PEB UNIT













*06 EXPECTED OCCUPANCY (X) 9 1.0000







*07 ANNOAL GBOBTH OF THE BENTAL INCOME (X OB SAMT) I 1.0000
NUMBEB OF EBOBABILITY POINTS = 5
EBOBABILITY VALUE





*08 TOTAL COST 01 TUB LAND 9 ' 65000.00
*09 COST OF ALL IMPEOVEMENTS (TOTAL OB PEB SQFT) 9 150000.00
*10 IHVESIOBS BEQUIBBD BATE OF BETUBN ON EQUITY (X) 0.0700
*11 BEINVESTHBNT RATE ON EQUITY CASH FLOW (X) 9 0.0550
*12 OPERATING EXPENSES (X OF SB INC OB SAMI 1ST YE IB) 9 1.0000
NUMBEB OF PROBABILITY POINTS = 5
PROBABILITY VALUE





*13 ANNUAL GROWTH IN OPERATING EXPENSES (X OB SAMT) 9 1.0000







*11* DEPBEC METHOD (SL=1., 1251=*1.25, 150X«1.5, DD»2., SYD=3.) 1.00
*15 DEPRECIABLE LIFE OF THE IMPROVEMENTS 40.0 .
16 SALVAGE VALUE OF THE OEPBECIAELE BASIS (X) 0.0
*17 ORDINARY INCOME TAX RATE (X) 9 0.4000
*18 CAPITAL GAINS TAX RATE (X) 9 0.2500
*19 REVERSION AMOUNT (GRCHTB X OB SSALES PRICE OR GIM) 9 1.0000







*20 SALES COMMISSION AT END OF THE HOLDING PEBIOD (X) 9 0.0600
*21 INVESTORS SHORT TERM BORROWING BATE (X) 9 i  0.0850
*22 AMOUNT OF LOAN I ONE (SAMT OE X OF PURCHASE PRICE) <* 160000.0000
*23 INTEREST BATE ON LOAN I ONE (X) 9 0.0925
*24 AMORTIZATION TERM OF LOAN I ONE IN YEABS 9 25.0
25 INPUT 1 .0  FOB LOAN OPTIONS, ELSE 0 .0  0.
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DATA HECAPITULAIION ♦* RUN MIMUEH 1.
♦ 0 1  PROPERTY TYPE (SE JRSS= 1 .  ,OLOBKS = 2 , ,  N t i ( C0a  = 3 . , 0  lCCOM=a.
♦C2 PROJECTED HOLDING PERIOD OF THE INVESTMENT IN YEARS
♦ 03  KUHFEK OE UNITS I S  THE PEOJF.CT
♦ 04 AVERAGE KUMBEK OF SJUARE FEET PER UNIT
♦ 0 5  AVERAGE MONTHLY RENTAL PER UNIT dl 
NUMBER OF PROBABILITY POINTS = 5 
PROBABILITY VALUE
0 .  9 6 0 0 . 0 0 0 0 0
2 5 .  1 0 0 0 0 . UOOOO
5 0 .  10HÛÜ. 0 0 0 0 0
7 5 .  1 1 0 0 C . 0 0 0 0 0
1 00 .  1 1 6 0 0 . 0 0 0 0 0
♦ 06 EXPECTED OCCUPANCY (S) a
NUMBER OE PROBABILITY POINTS = 5
PROBABILITY VALUE
0 .  U . U 3 0 00
2 5 .  • . C . Ô5C00
5 0 .  C . H 9 0 0 0
7 5 .  0 . 9 1 0 0 0
1 00 .  C . 9 3 0 0 0
♦ 0 7  ANNUAL GROWTH OF THE RENTAL INCOME (X OS RAMI) E 
NUMBER CE PROBABILITY POINTS = 5
PROBABILITY VALUE
0 . 0 . 0
2 5 .  0 . 0 1 0 0 0
5 0 .  0 . 3 3 0 0 0
7 5 .  0 . 3 5 0 0 0
1 0 0 .  0 . 0 7 0 0 0
♦ 0 8  TOTAL COST OF THE LAND a
♦ 0 9  COST OF ALL IMPROVEMENTS (TOTAL OK PLR S J FT )  à
♦ 10 INVESTORS REQUIRED RATE OF RETURN ON EQUITY (S)
♦11 REINVESTMENT RATE UN EQUITY CASH FLOW (S)  a
♦ 12 OPERATING EXPENSES (» CF GR INC OH fAMT 1ST YEAR) ffl 
NUMBER CF PROBABILITY POINTS = 5
PROBABILITY VALUE
0 .  3 2 0 0 0 . 0 0 0 0 0
2 5 .  35O0U. 00C0O
5 0 .  3 7 5 0 3 . 0 0 0 0 0
7 5 .  4 0 0 0 0 . 0 0 0 0 0
1 0 0 .  4 2 0 0 0 . 0 0 0 0 0
♦1 3  ANNUAL GROWTH IN OPERATING EXPENSES 
NUMBER CF PROBABILITY PCINTS = 5
PROBABILITY VALUE
0 . 0 . 0
2 5 .  0 . 0 2 0 0 0
5 0 .  0 . 0 3 0 0 0
7 5 .  0 . 0 5 0 0 0




1 4 4 0 0 . 0 0
1 . 00
1 .0 0 0 0
1 . 00 00
1 8 0 0 0 0 . 0 0
6 7 0 0 0 0 . 0 0
C . 1000 
0 . 0 7 0 0  
1 . 00 0 0







LEi 'RtC MEIUOL ( S L = 1 . ,  1 2 5 % = 1 . 2 5 ,  1 5 0 T = 1 . 5 ,  D D = 2 . ,  SYD 
DEPRECIABLE LI EE OF THE IMPROVEMENTS 
SALVAGE VALUE OP THE DEPRECIABLE BASIS (<)
ORDINARY INCCXE TAX RATE ( I )  E;:l TA': ; ( ') ..
= 3 . )
CAi’i i n L  ta
REVERSION AMOUNI 






1 0 0 .
(GRO'WTH % OR SSALES P R I C E  OR GIM) 
5
1 .00
4 0 . 0
0 . 0
0 . 4 0 0 0
0 . 2 5 0 0
1.0000
5 . 2 5 0 0 0
5 . 5 0 0 0 0  
6 .0 0 0 0 0
6 . 2 5 0 0 0
6 . 5 0 0 0 0
♦ 2 0  SALES COMMISSION AT END OF THE HOLDING PERIOD (X) a
♦ 21 INVESTORS SHORT TERM BORROWING RATE ()l) d
♦ 2 2  AMOUNT OF LOAN V ONE (ÎAM7 OR X OF PURCHASE PRlCl j )  »
♦ 2 3  INTEREST HATE ON LOAN # ONE (T) a
♦ 24  AMORTISATION TERM CF LOAN I 0N3 IN YEAHS d
2 5  INPUT 1 . 0  FOR LOAN OPTIONS,  ELSE J . O
0 . 0 6 0 0  
0 . 0 9 0 0  
6 2 5 0 0 0 . OOCO 
0 . 0 9 6 2  
2 0 . 0  
0 .
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DATA r e c a p i t u l a t i o n  • *  - RUN NUMUE.i 1,
PROPERTY TYPE (N EWRES= 1 .  , 0 L D E E S = 2 .  , l icKC0.1=3 . . 0 ICC0M=9.  
PROJECTED HOLDING PERIOD OF T i l :  INViSTHENT IN YEARS 
NUMOER O f  UNITS IN THE PROJECT 
AVERAGE NUMBER OF SJUARE FEET PER UNIT 





♦ 04  
♦05
NUMBER Of  PROBABILITY POINTS 
PROBABILITY VALUE
0 .  b O O O . 0 0 0 0 0
2 5 .  6 2 5 0 . 0 0 0 0 0
5 0 .  6 4 5 0 . 0 0 0 0 0
7 5 .  6 0 7 5 . 0 0 0 0 0
1 00 .  6 9 0 0 . 0 0 0 0 0
♦ 06 EXPECTED OCCUPANCY (S) ii
NUMBER OF PROBABILITY POINTS = 5
PROBABILITY VALUE
0 .  0 . 3 8 0 0 0
2 5 .  0 . 9 0 0 0 0
5 0 .  0 . 9 1 0 0 0
7 5 .  0 . 9 3 0 0 0
1 0 0 .  0 . 9 5 0 0 0
♦ 0 7  ANNUAL GRO. TH OF THE RENTAL INCOME {S OR lAMT) il 
NUMBER 05  PROBABILITY POINTS = 5
PROBABILITY VALUE
0 . - 0 . 0 1 0 0 0
2 5 .  0 . 0
5 0 .  0 . 0 1 0 0 0
7 5 .  0 . 0 2 0 0 0
1 0 0 .  0 . 0 5 0 0 0 .
♦ 0 8  TOTAL COST OF THE LAND d
♦09  COST OF ALL IMPROVEMENTS {TOTAL OB PER SQFT) 3 
♦10  INVESTORS REwUIPED RATE OF RETURN ON EgUITY (%)
♦11 REINVESTMENT RAIE ON EQUITY CASH FLOW ( i )  é  
♦ 1 2  OPERATING EXPENSES (% OF GR INC OH SAMI 1ST YEAR) d 
NUMBER CF PROBABILITY P C I N I S  = 5
PROBABILITY VALUE
0 .  1 5 0 0 0 . 0 0 0 0 0
2 5 .  - 1 6 0 0 0 . 0 0 0 0 0
5 0 .  1 8 0 0 0 . 0 0 0 0 0
7 5 .  2 0 6 2 5 . 0 0 0 0 0
1 0 0 . 2 2 0 0 0 . 0 0 0 0 0
♦ 1 3  ANNUAL GROWTH IN OPERATING EXPENSES (* OR SAMT) «
NUMBER CF PROBABILITY POINTS = 5
PROBABILITY VALUE
0 . 0 . 0
2 5 .  0 . 0 2 0 0 0
5 0 .  0 . 0 3 0 0 0  1 i
7 5 .  0 . 0 5 0 0 0
1U0.  0 . 0 7 0 0 0




5 0 0 0 0 . 0 0
1 . 0 0
1 .0000
1. 0000
1 2 5 0 0 0 . 0 0
4 7 5 0 0 0 . 0 0  
0 . 1 0 0 0  
0 . 0 7 0 0  
1 . 0 0 0 0
1 . 0 0 0 0











1 0 0 .
UAL. no t .  'VALUt Of  -iiir; DcPRECLAOLE BASIS (i.)
OnDINARY INCOME TAX RATE (S)  à 
CAPITAL GAINS TAX RATE (%) 8
REVERSION AMOUNT (GROWTH I  OR SSALES PRICE OR GIM) d  
: i : t - i - . o o A u i L i i ï  P C I N I S  = 5
VALUE
1 . 0 0
LI. 7 
0 . 0
0 . 4 0 0 0
0 . 2 5 0 0
1 .0 0 0 0
5 . 5 0 0 0 0  
6 . 0 0 0 0 0
7 . 0 0 0 0 0
7 . 5 0 0 0 0
8 . 0 0 0 0 0
♦ 20 SALES COMMISSION AT END OF THE HOLDING PEBIOD (N) S
♦ 21 INVESTORS SHCRT TERM BORROWING RATE (%) é
♦22  AMOUNT OF LOAN » ONE (SAMT OR % OF PURCHASE PRICE)  0
♦ 23  INTEREST RATE OH LOAN I ONE (X) ù
♦24  AMORXIXATION TERM CF LOAN I ORE IN YEARS d
25  INPUT 1 . 0  FOR LOAN OPTI ONS,  ELSE 0 . 0
0 . 0 6 0 0  
0 . 0 9 0 0  
0 . 7 5 0 0  
0 . 0 9 2 5  
20.0 
0 .
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REGRESSION EQUATIONS
Regression Dep Var Ind Var Slope T Value
Prob 
T > To bL
1 • ERR SIRR - .86 -1.57 .13 .07
2 FOR SIRR -.22 -1.13 .27 .04
3 PBBT SIRR -6.2 -.41 .69 .005
4 PEAT SIRR -22.0 -1.43 .16 .06
5 OCR SIRR -1.65 -.73 .47 .02
6 ELL SIRR .82 1.00 .32 .03
7 IRR SIRR .87 1.88 .07 .10
8 XI SIRR .17 1.55 .13 .07
9 LVR SIRR 2.05 2.38 .02 .15
10 LVR RND .70 .30 .76 .003
11 EIRR SIRR .66 1.47 .15 .06
12 EIRR SIRR 1.56 6.26 .00 NA
Regression Type Model
1-7 Common Model Results on Risk
8 Mortgage In te re s t Rate on Risk
9 Loan to Value Ratio on Risk
10 LVR on Risk with No Debt
11 Expected Return on Risk
12 Expected Return on Risk; In tercep t Forced 
Through 0.06
-  2 0  2  -
